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The New York State Energy Resear^ and Development Authority is 

a public benefit corporation chartered by the New York State Legis- 
lature. It is governed by a 12-member Board of Directors appointed by 
the Governor with the consent of the Senate. James L. Larocca is 
Chairman of the Board and the Chief Executive Officer. He also serves 
as Commissioner of the State Energy Office. An Executive Director 
manages the Authority's RD&D programs, staff, and facilities. 

The mission of the Authority is best summarized in Governor Carey's 
1978 Energy Message to the Legislature. 

Today, our State energy research, development and demonstration 
program reflects the understanding that no single supply technology 
or conse/vaf/on strategy will reduce New York's almost total depen- 
dence upon energy imports. Rather, New York State's program is 
based on the conviction that identifying the developing a broad 
range of new energy technologies and matching each technology 
with its appropriate application is the best approach for attacking our 
energy problems. 

The Authority's RD&D policy and program stresses well-designed 
^'esearch, development and demonstration projects, based on 
technologies with potential for commercialization within five years. It 
seeks to accelerate the introduction of alternative energy sources and 
energy-efficient technologies and to improve environmental accep- 
tability of existing fuels and energy processes. Finally, the Authority 
seeks to ensure that Federal research programs reflect the needs of the 
State. 

The use of New York contractors and an awareness of energy-related 
growth opportunities are part of the Authority's effort to support 
industry in New York. Concentrating on these objectives ensures that 
NYSERDA's RD&D programs will produce maximum benefits to the 
citizens and businesses of New York, while attracting the participation 
of both the private sector and the Federal Government. 

NYSERDA derives its research and development revenues from 
assessments against the intrastate sales of the State's gas and electric 
utilities. The Authority also derives income from the investment of 
retained earnings and leased property, as well as from bond financings 
of pollution control facilities. 

Further information about NYSERDA's RD&D programs may be 
obtained by writing or calling Dr. A. Bruce Bishop. Executive Director, 
NYSERDA. Rockefeller Plaza, Albany. N.Y 12223; (518) 465-6251. 
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NOTICE 



This report was prepared "by the Educational Facilities 
Laboratory, Inc. in the course (of performing work contracted 
for and sponsored "by the New York State Energy Research and 
Development Authority (hereafter the "Authority"). The 
opinions expressed in this report do not necessarily reflect 
those of the Authority or the State of New York and reference 
to any specific product, service, process or method does not 
necessarily constitute an implied or expressed recommendation 
or endorsement of same. Further, the Authority and the 
State of New York make no warranties or representations, 
expressed or implied, as to the fitness for particular 
purpose, merchantability of any product, apparatus or service 
or the usefulness, completeness or accuracy of any processes, 
methods or other information described, disclosed or referred 
to in this report. The Authority and the State of New York 
make no representation that the use of any product, apparatus, 
process, method or other information will not infringe 
privately owned rights and will assume no liability for 
damages resulting from use of or other reliance upon any 
information contained in this report. 
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A REPORT ON THE DEVELOPMENT OF 

A MODEL ENERGY MANAGEMENT PROGRAM 

for 

NEW YORK STATE SCHOOLS 
PHASE II 

EXECUTIVE SUMMARY 

BACKGROUND 

In January, 1977, The New York State Energy Research and Devlop- 
ment Authority contracted with Educational Facilities Laboratories 
Inc. to develop a comprehenrive energy conservation program for 
New York State Schools. The goal of the program was, and 
continues to be, the reduction of statewide energy consumption 
in all public schools and school related buildings. 

EFL's study was conducted in two phases. Phase I focused on 
adapting for use in New York State the data collection instruments 
computer based analytical models, and energy analysis procedures 
developed by EFL in its Public Schools Energy Conservation 
Service. Data analyzed for 22 New York State school districts 
revealed both a great need and a great potential for energy 
savings. An average energy savings of 32 percent at the 
elementary level, and 26 percent at the secondary level 
appeared possible through enactment of minor operational and 
maintenance adjustments. These figures represent an annual 
savings of $32,000,000, (1.3 million barrels of fuel and 
312 million KWH) with no capital expenditures required. 
Data indicated the possibility of additional savings for some 
schools through more extensive building and mechanical sy.^tems 
modifications. These improvements would require capital funding. 
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GOALS AND OBJECTIVES 

With need and potential confirmed, Phase II undertaken 
to establish the framework for the energy management program 
and to evluate the techniques employed in Phase I. The 
objectives of phase II were as follows: 

A. Identify impediments to the implementation of energy 
conservation measures, and outline measures for their 
resolution. 

B. Develop and test an energy conservation monitoring system 
capable of providing monthly guideline information for 
school buildings. 

C. Research and develop incentive options to stimulate energy 
conservation efforts by school districts. 

D. Determine the need for training programs to assist 
school districts and building personnel in meeting conser- 
vation goals, and determine the most appropriate methods 
for providing such training. 

E. Prepare final recommendations for a statewide energy 
conservation service for schools. 

* 

In evaluating the effectiveness of Phase I materials 
and results, EFL surveyed all 22 participating districts, 
and conducted on site interviews with many participants. 
A review of data obtained in these investigations 
indicated six common concerns related to the establish- 
ment of successful energy management programs. These 
were: 

1. The neod for School Board and Superintendent commitment 
to energy management. 

2. The need for broad based energy committees vith 
clearly defined responsibilities. 

3. Need for a long term energy management plan. 
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4. Need for qualified, trained personnel. 

5. Need for adequate funding for energy management 
programs . 

6. The need for qualified experts to extend staff 
capabilities . 

ELEMENTS OF THE PROGRAM 

The essential elements of a successful energy management 
program were developed as a response to the common concern 
expressed by the school districts. These eight elements 
are shown in Figure I, and described on the following pages. 

A . Commitment to Established Goals by Top Level Authority 
With Involvement on all Levels 

Energy conservation efforts have not received high priority 
in the past, and will not in the future, without strong 
commitment and active participation by all members of 
the school community. To secure commitment at all 
levels, it is recommended that energy manc^gement plans be 
officially adopted by the concerned governing bodies of 
both the state and the district. A series of advisory 
committees should be established to provide input from 
the various groups participating in, or' affected by the 
energy program. 

B . A Clearly Defined Organization and Communication Structure 

Wherever possible, the administrative structure proposed 
for this program makes use of existing organizational 
structures. These are strengthened by the addition of 
energy coordinators at the state and regional levels. 
The proposed organizational structure is shown in Figu:^e II. 
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FIGURE II 

PROPOSED ORGANIZATIONAL STRUCTURE 

ENERGY MANAGEMENT PROGRAM 
FOR 

NEW YORK STATE PUBLIC SCHOOLS 
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1. Staff Structure 

a) State Elementary and Secondary School Energy Coordina- 
tor . 

The state coordinator in charge of the program for 
the state will assist regional coordinators, act 
as liaison between the state, regions ai^d school 
districts, and monitor the progress of the program. 

b) Regional Energy Coordinators 

Many regions are too small to support a full time 
time energy coordinator and may wish to establish a 
part time position or combine with other regions. 
The primary responsibilities of a regional coordinator 
are to assist districts in their management efforts, 
coordinate the activities of districts in the region, 
and establish training programs for the region. 

c) District Energy Managers 

The district energy manager will be directly responsible 
for implementation of the district's energy program. 

d) Building Energy Manager 

Building energy managers will be directly responsible 
for energy management at the build ing level . 

2. Committee Structure 

The committee structure is designed to parallel and 
supplement the staff structure at each of the four levels: 
state, regional, district and school. 

C. An Energy Efficiency Measurement System 

A major obstacle to the successful energy management 
programs of many school districts is the lack of standard 
efficiency measurements with which to compare their plants. 

14 
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This obstacle can be removed by establishing energy 

use goals using one of the existing EFL developed computer 

analysis programs. 

• Energy Data Base and Reporting System 

Keeping records of energy data is essential for monitoring 
local, regional and statewide progress toward attainment 
of program goals. Various types of energy audits provide 
the data for these records. 

1. Preliminary Energy Audits 

A preliminary energy audit provides the information 
vital to developing an energy management plan for each 
school. Preliminary audits for 60 percent of the 
elementary and secondary schools should be completed by 
the end of the first year of the program. The remaining 
audits should be completed in the second year. 

2 . Monthly Monitoring 

Two types of monthly monitoring are proposed for this 
program: 

a) A manual record keeping system, whereby energy use is 
charted on a monthly basis and comparisons are 
drawn with the same month of the previous year. 

b) A monthly goal analysis program utilizing the 
Monthly Comparison Report (MCRl) computer program. 
This computer program generates monthly energy use 
guidelines which enable a district to compare actual 
and guideline energy use each month, thus effectuating 
more rapid assessment of needed operational and 
physical modifications. 

Technical Assistance 



1. Professional Consultants 

As the program develops, the need will arise to engage 



professional consultants to assist in training regional 
coordinators, prepare plans for retrofit programs, and 
make detailed energy audits. State and regional 
coordinators will be responsible for identifying persons 
and firms capable of providing the required services. 
One such service is the maxi audit. 

2 . Maxi Audit 

The maxi audit is a comprehensive examination of energy 
use patterns in a school building. It is undertaken 
only after results from the preliminary audit have 
been received and acted upon. The audit is usually 
conducted by a professional consultant who examines 
the physical plant, its operational systems, energy use 
patterns and historic energy consumption. This process 
is essential in determining the cost effectiveness of 
proposed modifications. 

Trained Personnel 

The success or failure of energy management is dependent 
in large measure on th^ skills and abilities of the energy 
managers. Few of the individuals who will operate in that 
capacity have received formal training in energy management, 
yet many of the activities recommended in this plan require 
special training. Training must therefore be provided as 
a part of the energy management program. A workshop 
program is proposed to meet this need. 
1. Phase I Workshops - State and Region al personnel 

The first workshop will familiarize state and regional 
personnel with the State Energy Management Program 
and will instruct them in energy audit procedures and 
data gathering. 

Workshop #2 provides training to Lead Data Center personnel 
in the operation of the GAP4 computer program. 
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Workshop #3 provides training to Regional Data Processing 
Center personnel in the operation of the MCRl computer 
program. 

2. Phase II Workshops - District Personnel 

These workshops, organized by the regional energy 
coordinators, will familiarize district personnel with 
the State Energy Management Plan, and will instruct 
them in the techniques and procedures for conducting 
preliminary audits. 

Additional workshops in such areas as boiler operation 
controls, efficiency testing, lighting, record keeping, 
etc, will be added as the need arises. 

Incentives 

Incentive programs are essential for promoting dedicated 
participation in energy management programs. These 
programs fall into two categories: 1) those designed to 
encourage district participation in energy management 
programs, and 2) programs instituted by districts to 
encourage active participation in district programs. 

1- Programs to Encourage District Participation 

The predominant incentive for most school districts is 
financial. This may take several forms including: 

a) Federal Assistance 

Although it is still pending legislation, the proposed 
Schools and Hospitals Grants Program has already 
stimulated many districts to undertake energy audits 
in anticipation of receiving funds. 

The Federal Government is presently providing funds 
to the New York State Energy Office for other 
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conservation programs. A portion of these may be 
available for school district energy conservation 
programs . 
b) State Assistance 

While financial assistance seems to provide the 
greatest incentive, various non-monetary assistance 
programs have also been successful. These include 
support services such as workshops and technical 
assistance . 

District Incentive Programs 

District incentive plans have encouraged participation 
with both monetary rewards and recognition. 

a) Monetary Rewards 

To encourage energy savings, a number of districts 
have allowed schools which reduced their energy use over 
the base year, to share in the savings. There are 
many problems with this system due to variations in 
climate, school population, operating schedule, and 
initial efficiency. All of these affect energy savings. 

Decentralized budgeting is a more sophisticated reward 
system, under which each school principal is given 
a fixed budget with which to operate his school. 
Money spent on non-instructional items like utilities, 
reduces the amount available for instruction. This 
encourages saving in non-instructional areas. 

b) Recognition 

Although monetary rewards are often effective in the 
short term, long term efficiency can only be sustained 
through the efforts of dedicated and skilled energy 
managers. Conscientious effort should bring recognition 
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to both the individuals and the institutions respon- 
sible for outstanding efforts in energy management. 
The public recognition of such efforts by the school 
board and top level administration through the 
granting of energy efficiency awards, will have the 
added effect of dramatizing the support of top level 
authority for the program, 

COST OF THE PROGRAM 

Personnel constitutes a major portion of the cost for the 
Energy Management Program. No attempt has been made to estimate 
personnel costs at the district level, because each district 
may handle the position of district energy manager differently. 

Staff requirements at the state and regional levels have been 
kept to a minimum. For budgeting purposes, a figure of 33 
Regional Energy Assistance Centers has been estimated. The 
budget can be adjusted when a more exact number has been 
determined . 

A. Initial Start Up Cost - Year One 

The first year of the program is devoted to organization, 
training, plan development and energy audits. In addition 
to personnel costs , the principle expend itures for this 
phase of the program are for start up workshops and the 
preliminary audit program. The first year's cost is 
estimated to be $2,418,500 including staffing for 33 
Regional Energy Assistance Centers. EFL's Phase I study 
projected a possible savings of $4, 900 per elementary school 
and $14,100 per secondary school through changes in operation. 
Total cost avoidance for New York State's elementary and 
secondary schools is estimated at $10,933,000. Subtracting 
the cost of operational modifications yields a possible 
cost avoidance of $8,713,000 for year one. 
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B . Ongoing Costs - Years Two and Three 

By the beginning of Year Two, the majority of school districts 
should have completed preliminary audits and instituted 
measures to bring their schools within guideline levels. 
Support personnel costs will remain approximately the same 
as in Year One, but districts will incur additional 
consultant costs as they begin maxi audits and construction. 
Total program cost for Year Two is estimated at $1,859,000. 

As for Year One, major savings during Year Two will be 
obtained through improved operations. Total cost avoidance 
is estimated at $15,810,000. Subtracting operational 
modification costs yields a possible cost avoidance of 
$12,510,000. 

By the beginning of Year Three, all school districts should 
be operating within their guideline levels. Costs will 
be incurred in revisinn and upgrading initial audits, 
presenting additional workshops, and instituting capital 
improvements for increased energy efficiency. Total program 
cost for Year Three is estimated at $1,285,500. 

Although buildings should be operating at or near guideline, 
not all buildings will be operating efficiently. This is 
taken into consideration in estimating savings for Year 
Three. Total cost avoidance is estimated at $23,690,000. 
Subtracting program and operational modifications costs 
yields a possible cost avoidance of $21,395,000. 

Summary of Three Year Program Costs 

The program cost, exclusive of d istrict personnel costs 
for the three year period is $5,553,200. Estimated cost 
avoidance for the same period is $42,518,000 - a return 
on investment of more than 7 to 1. This does not include 
savings that will be realized as a result of the capital 
improvements made to improve energy efficiency during this 
period. A summary of program cost is shown on the following page. 
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BUDGET SUMMARY * 



YEAR 



Total 



$ 30,000 $ 30,000 $ 30,000 $ 90,000 

22,000 22,000 22,000 66,000 

6,000 6,000 6,000 18,000 



$660,000 $660,000 $660,000 $1,980,000 

165,000 165,000 165,000 495,000 



$1,275,200 $746,000 $210,000 $2,231,200 

52,000 80,000 80,000 212,000 

$ 208,500 $150.000 $112,500 $ 471.000 



State Personnel 
State Energy Coord inator 
Energy Engineer 
Support Staff 

Regional Personnel 

Coordinator 
Support Staff 

Energy Audits 

Annual 
Monthly 

Workshops 

Total Program Cost 



$2,418,700 $1,859,000 



$1,285,500 $5,563,200 
$21,395,000 $42,618,000 



Estimated Cost Avoidance 

(operations) $8,713,000 $12,510,000 



*This budget summary. Table 5, is described further beginning on page 
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CHAPTER I 



INTRODUCTION 



1.01 SCOPE 

In January 1977, Educational Facilities Laboratories, Inc. 
(EFL) entered into a contract with the New York State Energy 
Research and Devlopment Authority, for the purpose of developing 
recommendations for comprehensive energy conservation services 
for New York State's public elementary and secondary schools. 

The goal was, and continues to be, a reduction in the consumption 
of energy in all public schools and school related buildings 
in New York State. Suggestions for the development of a 
program leading to the realization of this goal are the subject 
of this report. 

The study was conducted in two phases. Phase I concentrated on 
the problems of using the data collection instruments, computer 
based analytical models and energy analysis procedures developed 
by EFL as a part of the Public Schools Energy Conservation 
Service (PSECS), in a representative sample of school districts. 
Data collected from these districts also provided a basis for 
estimating the magnitude of the eneryy efficiency problems in 
New York schools. 

Subsequently Phase II was undertaken to provide an opportunity 
for evaluation of the initial program techniques and the 
development of an energy management program. 
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1.02 PHASE I 

A. Objectives of Phase I - The primary objectives of the 
first phase of the study were to; 

1. Test the effectiveness of various modifications to the 
PSECS process in the context of a variety of New York 
State school systems 

2. Provide a learning experience for those responsible 
for implementing energy conservation programs 

3. Provide data and experience useful in planning and 
implementing a state-wide energy conservation program 
for schools 

B. Tasks of Phase I - In order to accomplish the objectives 
of the first phase, the following primary tasks were 
specified : 

1. Identify a representative group of school districts, 
rural, suburban and city, for participation in the 
project . 

2. Meet with key administrators and building principals 
to familiarize them with the project. 

3. Enroll all schools of participating districts in PSECS. 

4. Provide data collection forms and assistance to all 
districts . 

5. Perform operational energy audits on all schools 
using the PSECS computer program (GAP2) . 

6. Provide each school district with energy reports, and 
assist in interpreting results. 

7. Provide self^audit material, and assist with on site 
audits . 

8. Conduct information meetings for school personnel. 
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9. Assist districts in implementatxon of recommendations. 

10 . Provide data collection forms and assistance for 
Capital Audits. 

11. Provide Capital Audits for each school, using the EFL 
Capital Improvement Program (CIP2) . 

12. Assist districts in determining capital improvements 
programs and budgets. 

C. Comments 

During Phase I, data on 123 elementary and 46 secondary 
schools in 22 districts was collected. The schools 
were analyzed using the EFL Guideline Analysis and 
Capital Improvement Computer Programs, and a variety 
of on site audits were conducted. 

An analysis of this data revealed that not only is there 
a great need for energy conservation,- -t>ut there is also a 
high potential for energy savings in New York State 
schools. The potential energy savings for the average 
elementary and secondary school is shown in Figure 1 . 

An average energy savings of 32 percent at the elementary 
level, and 26 percent at the secondary level appeared 
possible, by making simple operational and maintenance 
adjustments. Additional savings were found to be possible 
in some schools through more extensive building and 
mechanical systems modifications requiring capital funding. 

The conclusions and recommendations developed in Phase I 
were presented to New York State Energy Research and 
Development Authority in July 1977, at which time EFL 
was authorized to begin a second phase study. 
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FIGURE 1 

POTENTIAL ENERGY AND DOLLAR SAVINGS 
IN NY STATE SCHOOLS 
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D. Phase II was devoted to evaluating the results of the 

first phase program and to developing, testing and refining 
a Monthly Energy Analysis System. Further, the study 
included determining the training programs needed to assist 
school districts and their personnel in developing energv 
management goals, anr". programs that could realize a state- 
wide reduction in energy u^e of 40 per cent over the 
designated base year of 1972 - 73. 

1.03 PHASE II 

A. Objectives and Tasks of Phase ii - In order to achieve 

the primary objective, which was to develop recommendations 
for a state-v/ide energy management plan, the following 
objectives and tasks were specified: 

1. Identify impediments to the implementation of energy 
conservation measures, and outline measures for their 
resolution . 

a. Identify those school districts which have followed 
through or intend to follow through on EFL recommen- 
dations from the initial Phase I Project. 

b. Survey those districts through site visits, to 
determine the effectiveness of the various recommen- 
dations . 

c. Identify districts which participated, but did not 
follow through with the recommendations, and determine 
the impediments . 

d . Summarize the results of the survey process . 

e. Make necessary modifications to procedures, programs, 
model and materials . 

f . Determine the need for training programs that would 
up-date school plant operating personnel , and the 
most appropriate ways of providing such training. 
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2. Develop and test an energy conservation monitoring 
system for school buildings capable of providing 
monthly guideline information during the heating season. 

a. Investigate existing monitoring programs such as 
those being developed by the North Carolina State 
Department of Education, Minneapolis Public Schools 
and The State University of New York. 

b. Develop a reporting system including computer programs, 
data collection procedures, and district and school 
evaluation procedures. 

c. Select 4 to 6 school districts from those which 
participated in the initial project for implementation 
and testing of the monitoring system. 

d. Refine the monitoring system, and document for use 
by local or state authorities. 

3. Research and develop various incentive options that 
could be used in furthering energy conservation efforts 
by school districts. 

a. Investigate various incentive programs that have 
some history of success, such as the program in 
Rochester, New York. 

b. Investigate additional governmental programs that 
may be available to school districts. 

c. Define the components of a public information program 
that could be utilized by local districts and state 
agencies in building support for conservation 
programs . 

d. Incorporate incentives into the final energy 
conservation plan to be developed in the course of 
this project. 
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4. Prepare final recoinmendations for a state-wide energy 
conservation service for schools. 

a. Based on the experience and conclusions from Phases 
I and II,, develop the objectives and components of 
a state-wide serv ice that would benefit the 

4,300 school buildings in New York's 730 school dis- 
tricts . 

b. Investigate the appropriate organizations within the 
State Board of Cooperative Educational Services, 
State Education Department, State Energy Office, 
State University of New York campuses, and major 
districts that could provide the service and/or 
basic data processing. 

c. Develop recommendations related to current law, 
or best estimate of pending legislation which, 
when acted upon, would make operational a state- 
wide service. The service is now envisioned to include 
guidelines analysis, capital improvements analysis, 
on-site audits, incentive programs, and periodic 
monitoring . 

d. During all stages of developing the state-wide 
service, work in close cooperation with the State 
Education Department and The State Energy Office. 
This close cooperation is especially important if New 
York State is to take early advantage of the Federal 
fund ing that may be provided to states for school 
energy conservation through legislation now being 
considered . 

NOTE; The proposed National Energy Act (NEA) 

includes a grants program for schools , hospitals , local 

government and public care buildings. The schools 

portion, as presently written, authorizes a three 

year program of matching grants for preliminary audits, 

technical assistance and energy conservation projects 

grants . 
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CHAPTER II 



IMPLEMENTATION OF ENERGY MANAGEMENT PROGRAMS 
2.01 SCOPE 

In order to determine the school district's perceptions 
of the effectiveness of the procedures, materials, and results 
achieved during the Phase I test program, EFL conducted a 
survey of all 22 districts which participated in Phase I. 
The results of this survey are summarized in Appendix B, 

In addition to this survey, EFL conducted many site visits 

in order to discuss the program with the participants. 

These discussions with administrative and operating personnel 

brought out additional information with respect to the problems 

of instituting energy management prcnrams. 

The results of an EFL evaluation of PSECS materials, and 
procedures used in its Nation-wide program closely paralleled 
those of the New York study ♦ A review of the data obtained in 
the course of all of the investigations cited, identified 
six major concerns relating to the establishment of sujcessful 
energy management programs. While there are undoubtably 
other factors that are important to the establishment of 
successful programs, the following were judged to be significant: 

A. Needed Commitment of the School Board and Superintendent 
to Energy Management 

School districts are organized on a fairly rigid hierarchical 
structure. Under this type of organization, school 
board members and superintendents have disproportionate 
influence in the determination of which programs will be 
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supported. If a board member or superintendent perceives 
energy conservation as particularly important, the likely- 
hood of the district making a strong commitment in 
this area is very high. If the board or the superintendent-- 
does not have this interest, a program is not likely to be 
established. Lack of commitment at the top is the surest 
way to dampen staff enthusiasm for any program. 

The competition for the. d istrict ' s limited resources 

increases year by year. Operations and maintenance 

budgets are still a very small percentage of the total school 

budget. However, as energy costs have risen, many districts hav 

cut back maintenance to make up the difference. This 

has resulted in increased inefficiency in operation and 

increased energy costs. 

Superintendents and school boards have only recently 
begun to perceive the problem as important enough to 
initiate major energy management programs. The principal 
stimulus still appears to be the rapid energy price 
increases of the past two years. Many school boards and 
superintendents must still be persuaded that dollars 
invested in energy conservation will be cost effective. 

Need of Broad Based Support 

Broad based representation on energy committees does not 
appear to be the rule in the districts studied. Many 
districts do not use the committee structure; relying 
instead on the energy manager, who is given sole responsi- 
bility for the program. 

The committee process can be very wasteful of manpower 
unless the duties and responsibilities are clearly defined, 
and the members feel that the activity is worthwhile. 
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Participation fosters corrmitment , which is important in a 
program including so many groups. 

- Need for Long Range Program 

The PSECS process consists of a number of activities 
designed to develop a plan of action. Districts which 
followed through the entire process were successful in 
achieving results. Part of the process is designed to 
uncover problems. 

Too many districts gathered the data, and received a computer 
analysis, but failed to follow through in establishing 
programs to verify and correct the problems. 

Thirty five percent of the districts failed to perform 
the second on site review recommended by PSECS. This was 
attributable, at least in some cases, to the lack of a 
well thought out plan beyond that suggested in the 
limited material supplied as a part of the test procedures. 

Need of Qualified Personnel 

Staff training in energy management has not kept pace with 

the demands of the job. That there is a complete lack 

of understanding on the part of many well meaning operators, 

is evidenced in the quality of the data supplied on the 

PSECS data forms. This is especially critical in the 

building's mechanical system which is the largest energy 

user. 

Need for Adequate Funding 

While some districts many use this as an excuse to keep 
from mounting a serious program, many districts are severely 
limited by budget restrictions. A number of districts have 
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been very resourceful in obtaining funds under various 
government pre &mB such as CETA, or the Public Works 
Act. There are basically four v;ays to finance energy 
conservation projects: 

1. pay as you go out of current operating funds 

2. Bonding - this requires voter approval, and is only 
applicable to larger retrofit projects 

3. State assistance - a portion of the latter two can 
be funded by New York State Education Department 
(up to the district's state aid ratio,) if the 
project has tr^ following criteria: 

a) The modifications^ have less than a 10 year payback 

b) The project is more than $10,000 

c) The building is more than 20 years old 

4. The repair reserve fund - a district may set aside 
funds anually for repair of buildings - these funds 
may be used for capital modifications 

In the event that the National Energy Act Schools and 
Hospitals Program is enacted as presently written, the 
NEA would pay 50 percent, and the State could provide 
matching funds up to the district's State aid ratio. 

F. Extended Staff 

Small districts do not have the manpower, or the expertise 
to take on additional programs without assistance. 
Seventy-five percent of New York's school districts have 
six schools or less. Small districts cannot afford to 
employ specialists on a full time basis. 

EFL has attempted to develop a plan for an energy managemen 
program that will overcome, or at least ameliorate these 
impediments. The activities and organizational arrangement 
to accomplish this objective are presented in the following 
chapters. 
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CHAPTER III 



GOALS AND ELEMENTS OF THE PLAN 

3.01 SCOPE 

The energy management assistance program is the outgrowth of 
investigations conducted in accomplishing the tasks specified 
in Phases I and II, the authors' experience with developments 
in other states, and suggestions from the New York State 
Education Department, New York State Energy Research and 
Development Authority and the New York State Energy Office. 
It is designed to comply with the latest draft regulations 
governing participation in the Federal Government's proposed 
Schools and Hospitals Grant Program, but is in no way dependent 
upon the passage of the National Energy Act for its implementation. 

The program focuses on assisting school authorities in establishing 
local programs that will meet the energy conservation goals 
specified in the state-wide plan, and seeks to encourage ini- 
tiative in establishing local programs. The primary role of the 
state in this program, is to insure that districts receive the 
assistance they need to establish and carry out their energy 
management plans, to provide communication linkages to districts, 
and to offer support to the local level. 

3,02 THE GOALS OF THE PROGRAM 

Before the details of the program can be developed, there 
must be general agreement on the program's goals. Although 
the goals detailed in the following paragraphs were developed 
for use in the state-wide plan, they are also appropriate for 
adoption by the school districts as^part of their own plans. 
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It is vital to the success of the program, that the goals 
established be realistic, that they be specific, and that 
they be such, that progress toward their achievement can be 
measured. The following goals meet these criteria: 

A. To establish base energy use goals specific to each elemer^'-ary 
and secondary school, measured by: 

- The number of schools which have completed some form 
of energy audit leading to the establishment of energy 
use goals. (This could be either a PSECS type or ona 
established by professional engineers.) 

B. Increase the awareness of, and participation in energy 
conservation by students, parents, and school employees, 
measured by: 

- Numbers of individuals in each category who participate 
in energy conservation programs in the first year of 
the plan's operation, as compared with the numbers 

who participate the following year 

C. To operate all schools at or below their established energy 
use goals, measured by: 

- Comparison of actual consumption with the guideline 
levels developed in A. above. (Measurement to be 
taken on monthly, quarterly or yearly basis, depending 
on adjustment cycle.) 

D. increase energy management skills of all building operators, 
measured by: 

1. participation in one or more training courses" 

2. Participation on audit teams 

3. Certification 
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E. To lower consumption levels by means of building modifications 
on all schools where such modifications show a 10 year or 
less payback; measured by: 

- Various audit methods including PSECS, maxi audits, 
or engineering estimates 

F. To achieve a state-wide reduction of 40 percent in energy 
use over the year 1972-73, measured by: 

- Comparing total energy use of all. elementary and 
secondary schools in 1972-73 with that of the first 
full year after this program has been in effect 
(Adjustments for degree days and other factors will be 
required . ) 

G. To assist development of a school board approved energy 
management plan by all school districts by 1979, measured 
by: 

- Certification by City, Village and District Superintendents 
3.03 ELEMENTS OF THE PLAN 

The following have been determined to be the essential elements 
in the proposed energy management plan for New York State 
schools. A brief explanation of each of these elements is present 
here. The activities designed to support these elements are 
discussed in Chapter V. 

A. Commitment to Established Goals by Top Levol Authority . 
With Involvement at all Levels 

Commitment applies to all levels: the school, the district, 
the region and the state. Energy conservation efforts 
have not received high priority in the past, and will not 
in the future without a strong commitment by governing 
authorities, administrators, teachers, students and the 
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FIGURE 2 

THE ESSENTIAL ELEMENTS IN THE NY STATE 
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community. In order to secure commitment at each level, 
it is recommended that the energy management plans be 
officially adopted by the governing bodies concerned. In 
the case of the state, this will be The State Education 
Department, and for the individual districts, it will be 
each Board of Education and Board of Cooperative Educational 
Service. The plans themselves will be developed by the 
school districts and regional energy committees using the 
state program as a base, with each district adding its own 
particular goals and activities. 

Both the development and execution of the energy management 
program must involve those groups and individuals who are in 
a position to affect or be affected by the program. 

While local programs are being formulae ^:d, rev ^jw sessions 
should be provided as a forsj^n for those who wish to express 
their views. 

A series of advisory committees at the four levels (state, 
regional, district and school) are designed to provide input 
from a cross section of the groups which will participate 
in, or be affected by the energy program. 

B . A Clearly Defined Qrqaniza ta an and Comniun ic ations Structure 

The administrative structure proposed for the management 
of this program will, wherever possible ma:ke use of the 
existing organizational arrangements. Established channels 
cf communication will be strengthened with the addition 
of energy coordinators at various levels. A detailed ex- 
planation of the proposed administrative organization 
appears in Chapter IV. 
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An Energy Efficiency Measuring System 

A major energy management problem facing most school districts 
is that there are no standard measures of efficiency with 
which to compare the operation of their school plant • 

The Energy Management Program proposes that all schools 
establish energy use goals, using one of the existing EFL 
developed computer analysis programs such as, the Guideline 
Analysis Program 4, or the Monthly Comparison Report (MCR) , 
or a locally developed system. Assistance in establishing 
the computer generated goals will be provided by the 
Regional Energy Coordinator and the BOCES data processing 
centers . 

Energy Data Base and Reporting System 

Keeping records of energy data is an essential part of a 
successful energy management program. At the least, 
information on monthly and yearly energy use must be 
kept, in order to monitor the local, regional and state- 
wide progress in meeting the goals of the program. 

Data on every school should be collected using the PSECS 
data forms. When completed, this information will establish 
district/ regional and state data bases which will have the 
advantage of uniform construction and simple maintenance. 

Such data bases will provide ready access to the kinds of 
data required to develop extensions of the Energy 
Management Program, and will provide the information 
needed for the Federal Government's proposed Schools and 
Hospitals Grants Program. 
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E. Technical Assistance 

At the present time, many districts lack the technically 
trained personnel needed to implement an effective energy 
inanagement program. Some of these deficiencies will be 
taken care of through the training efforts described 
below. Higher level professional services will still be 
necessary for some aspects of the program. Under the 
proposed program. The Regional Energy Coordinator will 
be responsible for identifying persons and firms qualified 
to provide the various services that may be required. 
Regional personnel will be assisted by the State Energy 
Coordinator . 

F. Trained Personnel 

If operating efficiencies of school buildings are to be 
improved, management skill of those who operate and 
maintain the equipment must be developed. Under the 
proposed program the Regional Energy Coordinator will 
be responsible for developing programs that will accomplish 
this objective. The specific means through which this 
goal (#4) is to be achieved will be determined by the 
Regional Committee working with the Regional Coordinator. 

G. Incentives 

Since participation in the state energy management program 
is to be on a voluntary basis, districts must have some 
incentive to participate. The most effective incentives 
appear to be monetary in nature , ranging from loan programs 
to outright grants. 

The need to increase efficiency in order to reduce ex- 
penditures for energy is a natural incentive that can 
be used by the state to encourage participation. In 
addition, many districts need expert assistance and guidance 
in developing a program and in training their personnel. 
Incentives are discussed in more detail in Chapter VI. 



CHAPTER IV 



ADMINISTRATIVE ORGANIZATION 



4.01 SCOPE 

The organizational structures designed to facilitate achievement 
of the program's goals are shown graphically in Figure 2* 
The participants in the program will include: 

-3,406,015 students (K-12 and BOCES) 

-210,631 teachers and other professionals 

-4,428 public schools (K-12) 

-737 school districts 

-44 BOCES and 5 local city districts 

-11 regional BOCES data processing centers 

-2 lead data processing centers 

-N.y. State Education Department and Division of 

Educational Facilities Planning 
-N.y. State Energy Office 
-professional consultants and advisors 
-The Federal Government 

4.02 ORGANIZATIONAL STRUCTURES 

For convenience of presentation, the organizational structures 
pi^opoaed for this program may be separated into four components: 

(1) Administrative, (2) Committ«e, (3) Staff, (4) Technical 
Bn6 Educational Advisors. These four components exist in each 
of the four administrative levels: school, district, regional 
and state. 
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FIGURE 3 

PROPOSED ORGANIZATIONAL STRUCTURE 
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Administrative Structure 

The administrative structure makes use of existing 
organizational relationships between the schools, school 
districts, the BOCES and the state. 

The regional BOCES structure is nearly ideal, as the school 
districts are accustomed to working in a cooperative 
service mode with BOCES. Many of the BOCES have already 
established energy coordinator positions, and some of 
the BOCES have joined in sharing such services. The 
five large cities and larger school districts which 
are not represented by BOCES could each act as a separate 
region . 

A brief description of the role of each of the participants 
in the administrative structure follows: 

1* New York State Energy Office - Responsible for all 
energy conservation activities in the state. This 
agency will play an important advisory roll, and act 
as liaison between The State Education Department and 
The Federal Government for Federal DOE Programs 

2. The State Education Department - Responsible for 

the development, adoption, administration and evaluation 
of the State Elementary and Secondary School Energy 
Management Program 

3. Division of Educational Facilities - Has administrative 
responsibility for development, execution and evaluation 
of the program for the Department 

4. BOCES - Primary responsibility for providing the 
assistance to school districts which will allow them 
to meet the objectives of the program 
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5. School Districts - Each district will be responsible 
for developing its own management plan using the 
state program as a guide 

6. Schools - Responsible for the development of their 
own program as it pertains to the district's plan 
and goals 

Staff Structure 

1. State Elementary and Secondary School Energy Coordinator 

Will act as the administrator in charge of the program 
for the state and will: 

a) Act as liaison between the state and regional 
agencies , and the school districts 

b) Assist the ^legional Coordinators in achieving their 
program goals 

c) Collect the data required to measure progress in 
the achievement of the program's goals 

d) Develop qualifications of energy auditors 

2 . Regional Energy Coordinators 

The number of Regional Coordinators will depend 
upon how many BOCES wish to combine forces. Some of 
the regions are too small to support a full time 
position, and may wish to establish part time positions. 
Some regions may wish to combine with others. 

To test the feasibility of combining regions, EFL 
prepared a theoretical model which combined two or 
more adjacent regions into a plan with 21 super regions. 
No region contained more than three of the present 
regions, and six remained intact. The average number 
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of schools per region was 160. EFL is not suggesting 
that this particular combination be adopted. The 
possibility that the smaller regions could combine 
their energy activities should, however, receive 
serious consideration. The New York State BOCES 
regions are shown on the map on the following page. 

EFL recommends that the position of Regional Energy 
Coordinator be a full time responsibility, and be 
continued for at least three years. Whether the position 
should remain full time for the entire three years, 
will depend somewhat on the success of the coordinator 
in implementing the program in his districts. 

The primary responsibilities of the Regional Coordinators 
are to: 

a) Carry out the policies and programs specified 
in the State regional and local plans 

b) Be responsible for establishing training and 
workshop programs for the region 

c) Assist districts in conducting energy audits 

d) Assist districts * with application for State 
and Federal Grants 

e) Assist districts in identifying and securing 
expert outside consultants 

f) Compile regional energy data and coordinate 
the energy management efforts of the districts 
in his region 

g) Publicize achievements by districts in his region 

3 . District Energy Managers 

Will have administrative responsibility for implementation 
of the district's energy program. Will work closely with 
the Building Energy Managers and the Regional Coordinator 
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4- Building Energy Manager 

Will have primary responsibility for energy management 
and related energy programs at the building level 

C- Committee Structure 

The committee structure is designed to parallel the staff 
structure at each of the four levels; state, regional, 
district and school- Its function is to provide broad 
based support for the energy programs, and to provide 
guidance and direction to the staff responsible for carrying 
out the day to day activities of the energy program. 

1. State Elementary and Secondary Energy Advisory Committee 

Advise and consent on State programs, review progress 
toward state goals, and suggest program additions and 
modifications 

a) Suggested membership - representatives from: 



(1 
(2 
(3 
(4 
(5 
(6 
(7 
(8 
(9 
(10 



City 

Village 

District 

Regional Superintendents 

District Energy Manager 

School Energy Manager 

New York State Energy Office 

New York State Education Department 

Architects 

Engineers 



Regional Energy Committee 

This committee is made up of representatives from the 
districts in the region, and shall have responsibility 
for the formulation of policies and programs that will 
fulfill the requirements of the state and district 
energy programs 
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a) Suggested membership - representatives from: 

(1) Regional Superintendent 

(2) City, Village and District Superintendents 

(3) BOCES Board member 

(4) Parents 

(5) Students 
(5) Teachers 

(7) District Energy Managers 

(8) School Energy Managers 



District Energy Committee 

Responsible for developing and implementing an 
energy plan unique to the district which will be 
consistent with the goals of the state program 

a) Suggested membership - representatives from: 

(1) Board of Education 

(2) Central Administration 

(3) Teachers 

(4) Students 

(5) Parents 

(6) Maintenance and operations 
School Energy Committee 

Responsible for carrying out the district • s energy 

plan, developing programs , collecting and monitoring data 

pertaining to their school 

a) Suggested membership - representatives from: 

(1) Principal 

(2) Teachers 

(3) Custodian 

(4) Parents 

(5) Students 
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5. Audit Teams 

Responsible for assisting the school energy committees 
with energy audits 

a) Suggested membership - representatives from: 

(1) District Energy Manager 

(2) District maintenance personnel 

(3) School Energy Manager 

(4) Consultants 

(5) Utility Representatives 

Technical and Educational Advisory Structure 

A wide spectrum of organizations and individuals must be 
available to the professional staff to assist the Regional 
Coordinators in providing services to the districts. Included 
in this category are the following: 

1. Professional Consultants 

As the program develops, there will be a need to 
engage various consultants and advisors to assist in 
training the Regional Coordinators, making detailed 
energy audits and preparing plans for retrofit programs. 
The State and Regional Coordinators should be able to 
identify persons and firms qualified to perform various 
energy services 

2 . Educational Consultants 

The Regional Coordinators and the State Coordinator 
may wish to call upon one or more experts from the 
college and university field to assist in developing 
courses and workshops 

3 . Data Processing Centers 

The program calls for processing PSECS yearly audits 
through two Lead BOCES Data Processing Centers 
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EFL has been working with ERIE 1- 30CES and Nassau 
BOCES- Both have the technical capability to handle 
this activity, and are well located to cover the 
state . 

Processing of the monthly program should be handled 
by the Regional Data Centers. Data processing 
for the large cities should be handled either through 
their own data center or by agreement with a Regional 
Data Center. 

It will be the joint responsibility of the State and Regional 
Coordinators, to develop an inventory of the individuals and 
organizations who have proven skills in the various areas of 
energy management pertinent to the requirements of the program. 
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CHAPTER V 



SUGGESTED ACTIVITIES AND ORGANIZATIONAL STRATEGIES 
5.01 SCOPE 

Successful energy management requires organization, commitment, 
and implementation of activities designed to meet the program's 
goals and objectives. in selecting activities, consideration 
must be given to the capabilities of those who will be responsible 
for, and involved in the various facets of the program. The 
activities suggested for inclusion in this program may be 
grouped into four broad categories: (1) energy audits (2) 
education and training (3) communications/public relations, and 
(4) energy studies. 

These activities are designed to assist the school districts 
in the development and implementation of their energy management 
plans. The state and the regional organization will be respon- 
sible for providing assistance to the district in each of the 
four categories of service: 
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5.02 ENERGY AUDITS 

The term energy audit as used in this program, covers a wide 
range of activities which are designed to discover how, where, 
and for what purpose* various forms of energy are being used 
in a building. Audits vary in their completeness from a 
simple walk through by an energy expert * to an in depth study 
by professional engineers that provides estimates of costs 
and savings which could result from specific and detailed 
changes in the building's operation and equipment. 

The audits contemplated for use in this program may be divided 
into three types: (1) preliminary (2) monthly and (3) maxi . 

The audit procedures outlined below are designed for application 
to school buildings and may not be appropriate for some 
auxiliary or special use facilities. Vocational-technical 
schools usually fall into this category. Additional research 
studies may be required to develop appropriate audit procedures 
for these facilities. Provisions for such studies are included 
as part of the management program and are discussed in more 
detail in section 5.05. 

The preliminary audit is designed to provide the information 
necessary to develop an energy management plan for each school. 
The culmination of the preliminary energy audit should be the 
implementation of this plan. 

A. Preliminary Energy Audits 

A preliminary audit is to be conducted for all elementary 
and secondary schools and education related facilities. 
Sixty percent of the elementary and secondary schools 
should have their preliminary audits completed by the 
end of the first year of the program. The remainder 
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would be completed in the second year. The following 
procedures have proven to be effective and are recommended 
for use by the school districts: 

1 . Form Audit Teams - District 

The number, composition and size of the team will depend 
upon the size of the district, the type of facility 
to be audited and the personnel available. The team 
will usually be headed by the district energy manager 
and needs at least one technically qualified member who 
may be aa architectural or engineering consultant, 
staff engineer, maintenance director or utility company 
representative . 

The district team will be supplemented by members of 
the energy committee from the school being audited. 
The school energy manager is the person responsible for 
the audit of his school. He may also serve on the 
district team to assist with the audits of other schools. 
At least one member of the team, preferably the team 
leader, should have completed training in the conducting 
of preliminary audits. 

2. Train Audit Teams - Region 

Each region will be responsible for providing training 
for district auditors. (See section 5'. 03 A. 5 on page 38 
for a description of this workshop.) 

3 . Collect Building Data - School 

This will be the responsilility of the school energy 
manager. He will be assisted by the district audit team 
as required. The data should be collected using the PSECS 
data collection froms PS41 and/or PS42, which provides 
a uniform procedure for the development of the district's 
data base. 
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4. Compile School Data - District 

The district energy manager collects the data from 
each school, reviews the information and sends it to 
the regional coordinator for processing • 

5 . Data Processing - Lead Data Centers 

The regional coordinator is responsible for this activity, 
.Te has access to a data center v;here processing, using 
the PSECS Guideline Analysis computer program, will be 
accomplished. Following processing the audit data is 
returned to the district. 

6. Form Data Base - District 

The information becomes part of the district's data base, 
individual school data is returned to the school energy 
manager* 

7. Self Audit/Mini Audit - School 

This is the responsibility of the school energy manager. 
He will be assisted by the district audit team and 
additional consultants. The GAP4 self audit materials 
are used as a part of this audit. 

8. Develop School Energy Management Plan - School 

The results of the audit are used to de'/elop this plan 
which is reviewed by the school energy committee and 
submitted to the district for inclusion in the district 
plan- 

9^ implement Energy Management Plan - School 

While the procedures described above make extensive 
use of PSECS materials, other audit procedures can 
be substituted at the option of the district. The 
preliminary audit process is diagramed on the following 
page. 
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FIGURE 6 

TYPICAL PRELIMINARY AUDIT PROCEDURE 
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Monthly Monitoring 

Two types of monthly monitoring are proposed for use in this 
programs (1) A manual record keeping system whereby 
energy use is charted on a monthly basis and comparisons 
are drawn with the same month of the previous year. This 
may involve various methods of reporting, such as MBTU/SQ FT 
or BTU/degree day, etc. This is a minimum level program 
for all schools. (2) r^onthly goal analysis program uses 
the Monthly Comparison Report (MCRl) computer program to 
generate a monthly energy use guideline. The MCR program 
makes use of factors generated by the GAP4, and additional 
input factors involving daily weather, a district calendar, 
and monthly energy use information in order to provide a 
comparison of actual and guideline energy use on a 
monthly basis. By the use of monthly monitoring, the 
effects of operational or physical modifications can quickly 
be assessed, and problems can be corrected in a more 
timely fashion. The reporting process also serves as a 
continuous reminder to district and school energy managers 
of the need for constant vigilance, by providing indications 
of any slippage in conservation efforts. The principal 
activities required in the MCR program are: 

1. Completion of a preliminary audit using GAP4. 

2. Collection of daily weather information. This information 
should be collected by each region or district depending 
upon the variation in weather v/ithin the region. 

This activity may also be used as a part of the energy 
activities of the students. 

3. Collection of monthly energy use data. 

4. Analysis of each school by the MCR program. 

5. Review of the results of computer analysis and formulation 
of new courses of action. 

^8 
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The monthly monitoring program is designed to be used after 
a school has begun implementation of its energy management 
plan. Its purpose is to provide the energy manager with 
a means for checking progress toward the goals of the plan, 
and to facilitate the manager's prompt implementation of 
corrective action. Only a limited number of schools are 
expected to use the Monthly Comparison Report procedures 
in the first year, as energy management plans will be in 
the early development stages. As the plans are implemented 
during the second and third years, monthly monitoring 
will become an important part of the energy management 
program. (For a more complete explanation of the development 
and use of the MCR program, see Appendix B) 

C. Maxi Audits 

The most comprehensive examination of the energy use 
patterns in a school building, as well as the most time 
consuming and expensive, is the Maxi Audit. The information 
gathered in the preliminary audits, and the correction of 
deficient operational and maintenance conditions revealed 
by the audits, are prerequisites for the undertaking of the 
Maxi Audit. 

The scope of the audit is usually determined by the school 
district, and must be fully delineated at the contract 
stage. Such audits are usually undertaken by professional 
consultants who conduct a thorough on site investigation 
of the physical plant, its operating systems, use patterns 
and historic energy consumption. The audit may, or may not 
involve a computer analysis. 

Consultant costs can range from one thousand to ten 
thousand dollars, or more, depending on the service 
desired. The process is essential in determining the cost 
effectiveness of various proposed modifications. 

er|c 
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Responsibility for consultant selection rests with each 
district. Regional coordinators will assist the districts 
by providing model consulting contracts, identifying qualified 
professionals, and by reviewing consultant recommendations. 

A maxi-audit will be required for participation in Capital 
Grant programs at both the state and federal levels 

5.03 EDUCATION AND TRAINING ACTIVITIES 

The success or failure of energy management is dependent in 
large measure on the skills and abilities of the energy managers. 
Very few of the individuals who will operate in that capacity 
have received formal training in energy management. Many of 
the activities proposed for use in this plan will require 
special training. This training must be provided as a part of 
the energy management program. 

A workshop program is proposed as the principal means of developing 
the energy management skill of those who will be directly involved 
in carrying out the school and district energy management plans. 

Special courses and degree programs designed to raise the 
general skill level of management personnel, are outside the 
present scope of this plan. 

Workshops, when skillfully conducted, have a proven record of 
success. (See Appendix C for an example of a successful 
Workshop program. ) 

A. Phase One Workshops - State and Re gional Personnel 

As a part of the start up procedures it will be necessary 
to instruct state and regional personnel in various 
aspects of the state program. The following workshops 
are proposed for Phase One: 

sT Q 
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Workshop Number 1 - Introduction to the State Energy 
Management Plan 

Participants ; Regional Energy Coordinators and State 
Energy Staff 

Purpose ; To explain the state program, establish lines 
of communication, provide instruction in the various audit 
procedures and in data gathering. Coordinators who 
complete these courses will be qualified as energy 
auditors/instructors . 

Instruction Staff ; State Energy Coordinator and EFL 
Workshop Number 2 - Data Processing for GAP4 
Participants ; Lead Data Center personnel 

Purpose : Provide training in the operation of GAP4 computer 
programs 

Instructors ; EFL 

Workshop Number 3 - Data Processing for MCRl 

Participants; Regional Data Processing Center personnel 
Purpose ; Provide training in the operation of the 
Monthly Comparison Report 
Instructors ; EFL 

B. Phase Two Workshops - Regional and District Personnel 

Primary responsibility for the Phase Two Workshops has 
been placed with the regional energy coordinators. 
They will be assisted by the state energy coordinator * s 
office which will identify individuals and organizations 
possessing the skills required to conduct a wide variety 
of workshops. 

A partial list of topics for these ,.-onal workshops 

is included below. The number of #or' shops and the topics 
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covered will vary from region to region depending on the 
need of each district. 

Workshops four and five are integral to the start up 
activities and must be completed prior to the start of 
the special workshop activities. The following workshops 
are proposed for Phase Two: 

Workshop Number 4 - Introduction to the St ate Energy 
Management Plan 

Participants : Regional and District Energy Committee 
representatives, District and School Energy Managers 
and Superintendents 

Purpose; To explain the state plan, establish lines of 
communication, and lay the ground work for the development 
of regional and district plans 
instructors ; Regional Energy Coordinator 

Workshop Number 5 - Introduction to Preli minary Audits 
Participants ; District Audit Teams 

Purpose : Instruction in data gathering audit procedures 
and plan refinement 

instructor: Regional Energy Coordinator 

Worksho p Number 6,7,8, etc. - Special Regional Workshops 

Participants : District and School Energy Manager, building 
operators, maintenance personnel 

The workshops to be scheduled as the need arises 
Suggested topics : 

-boiler operation controls 
-effic5ei ' testing 
-infra - ermography 
-purcha j professional service 
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-lighting 

-operation and maintenance 
-record keeping 

-use of the building as a learning laboratory 

for students 
-assistance in deve loping course outlines 

(selection of instructors will be provided by^ 

the State Energy Coordinator) 

Additional workshops should be added as specific needs are 
recognized. Regional Coordinators working with the districts 
are in the best position to recognize these needs and to 
organize programs to meet them. 

5.04 COMMUNICATIONS /PUB Lie INFORMATION 

The Energy Management program seeks to in jlve a wide spectrum 
of individuals, both in and out of the educational community. 
While such involvement should facilitate the flow of information 
about energy activities, a more formal publicity program should 
be organized at each level. 

The Energy Management Program's activities and achievements must 
be promoted to the general public in order to elicit their 
support and focus local, regional and national attention on the 
Program's progress. its importance must be stressed to the public, 
to school students , administrators , teachers , board members , 
and parents. Dissemination of information can be achieved 
through press releases, newsletters, seminars, energy fairs, 
posters , contests , etc . 

It is not the purpose of this report to detail a public relations 
program, but merely highlight its importance in securing the 
support of all members of the community for the conservation 
efforts of the school districts. Schools are the most visible 
public agency and therefore in the best position to educate the 
general public about energy conservation. 

o 
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A Regional Energy Coordinator should maintain sufficient 
communication channels to be able to summarize the progress 
of the districts in his region toward the stated goals. 
The form and content of these reports should be worked out 
cooperatively between the state, regions and the districts. 

5-05 ENERGY STUDIES 

In the process of implementing the energy management activities, 
certain discrepancies in the availaiDle knowledge will be 
discovered. While not all of these problems will be appropriate 
subjects for research at the state level, there must be 
provisions in the state plan for research efforts. These 
efforts should be under the direction of the State Energy 
Coordinator who may seek assistance from other agencies, 
such as the New York State Research and Development Authority, 
The New York State Energy Office, County Energy Offices, 
U.S. Department of Energy, and /or the various universities, 
or he may in some instances, conduct minor research, using 
his own staff, or staff available to him. Such studies might 
include : 

A. The cost of various retrofit measures undertaken by 

New York schools. 
B- A method of evaluating the energy efficiency of school 

buildings prior to their construction. 

C . The effect on energy consumption , of various capital 
improvements . 

D. Energy analysis of special facilities, (administration 
buildings, and vocational/technical centers.) 

5.06 ORGANIZING THE PROGRAM 

While it is possible to suggest a starting point for key activities 
involving the state and region, the schedule for ^-he individual 
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school districts can only be given in general terms. 

The program cycle is expected to take three years 

to complete for districts which have not begun their planning. 

The principal activities to be completed in each year are given 
below: 

Year One 

- Develop state and regional support structure 

- Prepare district energy management plans 

- Complete preliminary audits on 60 percent of the schools 

- Establish district data bases 

- Begin training activities 

Year Two 

- Implement operational changes recommended by preliminary 
audits 

- Begin energy monitoring 

~ Complete all preliminary energy audits 

- Conduct cost benefit analysis of potential capital 
modifications 

- Determine costs avoided as a result of the Year Two 
program 

- Evaluate and revise programs 

Year Three 

- Continue energy monitoring 

- Continue audit program 

- Continue capital improvement program 

- Determine costs avoided as a result of Year Three programs 

- Evaluate results of three year program 



It is anticipated that the program will be submitted to the 
New York State Board of Regents for its review by October, 1978. 
The actual starting date for the program is dependent upon 
approval by the Regents, and securing the funds required to 
operate the program. 

The program's activities may be divided into two parts: 

1) Start up activities and 2) on going program activities. 

A. Start Up Activities 

Start up activities involve establishing state, regional 
and district organizational frameworks. It also involves 
recruiting and training the personnel who will provide 
support services to the school districts. 

The principal start up activities are described on the 
following page. The relationship between the activities 
and an ideal time line for completion is illustrated on 
page 47 . 
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Table 1 
START UP ACTIVITY SCHEDULE 



Responsibility Activity # 



Description 



Days From 
Start 



SED 
SED 



SED 



0 
1 



SED 

BOCES/CITIES 
REAC 

sed/boces 
districts 

REAC 

sed/efl 

EFL/LDC 
EFL/RDC 
REC 

REC 



3 

4 

5 
6 

7 
8 

9 
10 

11 

12 



Presentation of Plan to Regents 0 

Endorsement of State Energy 
Management Plan . (This assumes 
program has been reviewed by all 
interested parties.) 20 

Appoint State Energy Coordinator; 
(SEC) Set up Staff 20 

Establish Regional Energy 

Assistance Centers (REAC) 50 

Appoint Regional Energy Coordinators 
(REC) 50 

Designate 2 Lead Data Centers 50 

Develop District and School Energy 
Organization 70 

Establish Regional Energy Committees 70 

Conduct Workshop #1 Introduction to 

State Energy Management Plan 70 

Workshop #2 Data Processing for GAP 4 70 

Workshop #3 Data Processing for MCR 1 90 

Workshop #4 Introduction to State 

Plan - District and Regional 90 

Workshop #5 Introduction to Prelim- 
inary Audits - District Audit Teams 90 



The following abbreviations are used in the activity schedules: 



BOCES = Board of Cooperative Educational Services 
EFL = Educational Facilities Laboratories, Inc. 
LDC = Lead Data Centers (2) 
RDC = Regional Data Center 

REAC = Regional Energy Assistance Center (BOCES 

and Cities) 
REC = Regional Energy Coordinator 
SEC = State Energy Coordinator 
SED = State Education Department 
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Following an ideal schedule, the start up activities 
should be completed in approximately ninety working days, 
or four one half months. 

The relationships between the activities, along with 
the elapsed time schedule is shown on the following 
page . 



o 
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FIGURE 7 



ACTIVITY SCHEDULE - START UP PHASE 
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Ongoing Program Activities 

Ongoing program activities are controlled by the individua 
districts which are responsible for developing their own 
plans, and putting them into Ciperation. The goals, 
elements and activities developed in the state-wide 
plan should serve as a model for the development or 
revision of individual district plans. 

Some New York districts have already developed and 
implemented energy plans, while others have not yet begun. 
It is anticipated that those that have developed plans 
will review them, and upgrade them as required. 

These districts that have not yet developed plans will 
use the state-wide plan as a model for their own districts 

Phase Two districts which have already implemented energy 
management plans, will undertake activities scheduled for 
years two or three , depend ing on their progress . 

Most Phase One districts now developing their plans 
will concentrate on ■ the first year's activities. 

Schedules for the first year of operation for both Phase 
One and Phase Two districts are presented on the following 
pages. 
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Table 2 

TYPICAL ACTIVITIES - PHA 
YEAR ONE 



.:TE DISTRICT 



Responsibility Activity # 



Description 



Days From 
Start 



DISTRICT 
DEM 

AUDIT TEAM 
S EM/DEM 
DEM 

DEM/SEM 
SEC/REC 

DEM/REC 

DISTRICT 
DEM 



0 
13 

14 

15 

16 

17 
18 

19 

20 
21 



Complete Start Up Activities 90 

Develop Initial Management Plan Based 

on State Model no 

Conduct Preliminary Audits - all 

Schools and District Facilities 160 

Review Audit Recommendations, 

Develop School Plans 180 

Review School Plans, Prepare Final 
District Energy Management Plan 200 

Implement Plan 200 

Personnel Training Workshop #6,7, 

a, etc, 200 

Monitor results of Operational 

Changes 200 

Review Results of Year One Program 260 

Prepare Revised Plan Year Two 260 



DEM = District Energy Manager 
REC = Regional Energy Coordinator 
SEC = State Energy Coordinator 
SEM = School Energy Manager 
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Table 3 

TYPICAL ACTIVITIES PHASE TWO DISTRICT 
YEAR OIZE 



DISTRICT 0 

DEM/SEM 22 

SEM,/DEM 23 

DEM 24 

DEM/SEM 25 

SEC/REC 26 

CONSULT ANTS/DEM 27 

DISTRICT 28 

DEM/REC 29 

DISTRICT 30 

DEM 31 



Responsibility Activity # 



Description 



Days From 
Start 



Complete Start Up kntivities 

Upgrade Previous Audits 

Review Audit Recommendations, 
Prepare Revised School Plans 

Review School Plans and Prepare 
Revised Management Plan 

Implement Plan 

Personnel Training - Workshop #6, 
7,8,9, etc. 

Conduct Maxi Audits as Required 
Implement Construction/Modifications 

Monitor Results of Modifications, 
Operational and/or Capital 

Review Results of Year One Program 

Prepare Year Two Plan 



90 
110 

120 

140 
140 

140 
140 
140 

140 
260 
260 



DEM = District Energy Manager 
REC = Regional Energy Coordinator 
SEC = State Energy Coordinator 
SEM = School Energy Manager 
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FIGURE 8 

TYPICAL ACTIVITIES PHASE I AND PHASE II DISTRICTS 
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Many districts will be unable to develop or implement 
energy management plans without the help and encouragement 
of the support system recommended by the model program. 
Regional energy centers must provide this support, with 
backing from the state. The progress of each district 
must be monitored by the regional coordinator who will 
then make this information available to the d istricts in 
his region, and to the state. The state energy coordinator 
will review all regional reports , and supply pertinent 
energy information to all the disti cts in the state. 
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INCENTIVE CONSIDERATIONS 

6-01 SCOPE 

Incentive programs may be divided into two classes: (1) those 
designed to encourage districts to participate in energy 
management programs, and (2) programs instituted by districts 
to encourage active participation in a district program, 

A. Programs Designed to Encourage District Participation 

Incentives may be positive or negative. No state programs 
using a negative incentive approach were encountered in EFL 
survey. In some instances, participation was "strongly 
encouraged" with the implication that if such suggestion 
went unheeded, additional measures might be needed. 

The overriding incentive for most school districts is 
financial . This may take several forms includ ing : 

1. Federal Grants - The proposed Schools and Hospitals 

Grants Program has provided a stimulus to many districts 
to undertake energy aud its in anticipation of receiving 
funds under this program. There is no certainty that 
this particular legislation will be approved. The 
fact that so many districts have been stimulated to 
take action before the bill becomes law, is a good 
indication of the power of financial incentives. 

The Federal Government is presently providing funds 
to the New York State Energy Office for various 
conservation programs. 
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The possibility exists that a portion of these funds 
could be utilized to assist school districts in their 
energy conservation programs . 

2. State Assistance - In addition to the assistance cited 
above, states have provided encouragement through 
workshops , technical assistance programs , and financial 
grants for retrofit programs. While money seems to 
provide the greater stimulation, various non monetary 
assistance programs have been very successful. 
North Carolina provides school districts with a walk 
through audit conducted by state engineering personnel, 
and a monthly report of their energy use. While 
participation is voluntary, the district signs an 
agreement to comply with the steps necessary to operate 
the plan. 

Most districts need support services to carry out their 
plans. The availability of someone to call upon for 
assistance is a great incentive for school districts 
with limited expertise in energy management. 

B . District Incentive Programs 

Incentive plans within districts have used two principal 
means of encouraging participation in energy conservation: 
(1) money and (2) recognition. 

To encourage saving in energy, a number of districts set 
up a plan whereby schools which reduced their energy 
use over some base year, (usually the past year) shared in 
the savings. This worked so long as prices were fairly 
stable, but often there were no dollar savings due to 
increased energy costs per unit. There are several 
unresolved problems with programs of this type: 
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!• The use of base year figures often works against 
schools which have been operating efficiently. The 
efficient operator will find it difficult to achieve 
any major reduction in energy use, while schools that 
have been nerate^ inefficiently can save 30 or 40 per- 
cent with minimum effort. 

2. Adjustments must be made for difference in climate 
between the years being compared 

3. School populations may differ from year to year, 
which can effect consumption 

4. School programs may vary, so the use patterns, such as 
night use are not the same from year to year 

Very few of the programs EFL examined took any of these 
factors into consideration. The occupants can, and do, 
have some control over how energy is used in a school. 
This control is minimal, however, confined primarily 
to the use of electricity. 

The building operator is the real key to conservation. 
The daily operation of the energy consuming devices 
are a direct factor on the achievement of the building's 
energy goals . In most school d istricts , building operators 
never see the utility bills, nor do they receive comparative 
data to allow them to judge their performance with respect 
to the management of energy. Tharefore, the building 
operator never shares in the reward or recognition of 
his efforts • 

A more sophisticated reward system is the practice of 
decentralized budgeting. This process is applied to all 
costs associated with the operation of an individual school. 
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Using this system, each school principal is allocated a 
total amount with which to operate his school. The more 
he spends on such non -instructional items such as 
utilities, the less there is for instruct inn . The practice 
of budgeting utilities where fuel is used, tends to increase 
the concern of those who have control over their use. 

Although monetary rewards are often effective in the short 
term, long term efficiency can only be sustained through 
the efforts of dedicated and skilled energy managers. 
Conscientious effort should bring recognition to both the 
individuals and the institution responsible for outstanding 
efforts in energy management. The public recognition of 
such efforts by the school board and top level administration 
through the granting of energy efficiency awards, will have 
the added effect of dramatizing the support of top level 
authority for the program. 

6.02 PROPOSED INCENTIVE PLAN 

The incentive program proposed for use in this plan includes 
the following: 

A. Financial Assistance 

The state should share in the cost of conducting the 
preliminary audits. This may be accomplished by: 

1. paying for the data processing required in the 
various preliminary audit procedures 

2. Sharing in the cost of technical assistance through 
the Regional Coordinators 

3. Sharing in the cost of workshop instructors 
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Technical Assistance 

The Regional Assistance Centers staffed by a Regional 
Coordinator/ are set up to provide this service to the 
districts . 

Public Relationship Materials 

The Regional Centers, and The State Energy Coordinator 
should provide the districts with materials that will 
assist them in keeping their constituents informed on 
the success of the program. 
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CHAPTER VII 



PROGRAM COST ESTIMATES 

7.01 SCOPE 

The proposed energy management program will involve personnel 
from the state, the regions, and the districts. No attempt 
has been made to estimate the additional persronnel costs 
at the district level. Some districts may wish to create 
the position of energy manager, while others will add this 
responsibility to an existing position. 

The additional staff requirements at the state and regional 
levels have been kept at a minimum. The number of regional 
coordinators required is dependent upon the number of BOCES 
which combine to service two or more districts. For budgeting 
purposes a figure of 33 Regional Energy Assistance Centers 
has been estimated. When an exact number has been determined, 
the budget can be adjusted. 

7.C^ COST ESTIMATE - YEAR ONE 

The first year of the program is devoted largely to organization, 
training, plan development and energy audits. 

The principal costs in addition to personnel, are for start 
up workshops and the preliminary audit program. The first . . 
year's cost is estimated at $2,418,500, including staffing 
for 33 Regional Energy Assistance Centers . 

The Year One budget estimate is shown on the following page. 
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Table 4 
COST ESTIMATE - YEAR ONE 

ENERGY MANAGEMENT ASSISTANCE PROGRAM 



State Personnel Number Rate Total 

State Energy Coordinator 1 $30,000 $ 30,000 

Energy Engineer 1 22,000 22,000 

Support Staff 1 6,000 6,000 

Regional Personnel 

Regional Coordinators 33 $20,000 $660,000 

Regional Support Staff 33 5,000 165,000 

Energy Audits 

Preliminary: Elementary 1,700 $ 400 $680,000 

Secondary 960 620 595,200 

Monthly: Elementary 1,400 20 28,000 

Secondary 800 30 24,000 

Wo ckshops 

#1 Regional Coordinator 1 $ 3,000 $ 3,000 

#2 Lead Data Centers (2) 1 2,500 2,500 

#3 Regional Data Centers 1 3,500 3,500 

#4 Regional Workshop 33 750 24,750 

#5 Audit Teams 33 750 24,750 

#6,7,8, etc Regional 200 750 150, 000 
Workshops 

TOTAL ESTIMATED COST $2,418,500 

TOTAL COST AVOIDANCE (operations) $8,713,000 
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Detailed Cost Breakdowns 

The following costs were used in developinq the unit cost 
for preliminary audits: 

1. Preliminary Audits Cost Estimates 

a) Elementary Schools ; Funded By 

Data collection 2 man days @ $60/day 
Checking and adding weather data 
Self and Mini Audits 4 man days (a) $60 
Data processing 
TOTAL 

b) Secondary Schools ; 

Data collection 3 man days @ $60 
Checking and adding weather, etc. 
Self and Mini Audits 5 man days @ $60 
Coordinator assistance and review 
Data processing 
TOTAL 

2 . Monthly Monitoring Cost Estimate 

a) Elementary Schools : 

Data collection 
Processing and review 

TOTAL 

b) Secondary Schools : 

Data collection 
Processing and review 



E stimate d Cost Avoidance - Year One 

Since year one is devoted primarily to organization and 
program development activities, the number of districts 
which have fully implemented their programs will not be 
as large as in subsequent years. The costs avoided 
through improved operations is therefore applied to 
approximately one half of the schools that can be expected 
to complete their preliminary audits and institute 
operational changes during year one. 



$120 District 

10 Region 

240 District 

30 State 

$400 



$180 District 

20 Region 

300 District 

70 Region 

50 State 

$620 



$ S District 

15 State 

$ 20 

$ 15 District 

15 State 
$ 30 
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While many of the operational modifications are no cost 
items, the typical elementary school can expect to spend 
up to $1,200 for minor modifications, while a high school 
can expect to spend $2,^)00. 

EFL's Phase I study projected a possible savings of $4,90 
per elementary school and $14,100 per secondary school 
through changes in operation. 

The year one cost avoidance due to operational changes 
may be computed as follows: 

1. Year One Cost Avoidance 

850 elementary schools @ $4,900 
480 secondary schools @ $14,100 

Total Cost Avoidance 

2. Operational Modifications Cost 

850 elementary schools @ $1,200 
480 secondary schools @ $2,500 

Total Modifications Cost 

3. Possible Cost Avoidance - Year One 

Additional savings will be realized by districts t^at 
institute capital improvement for energy conservation, 
however, most of these savings will be realized in the 
second year of the program. 



$4, 165,000 
6.768,000 

$10,933,000 



$1, 020, 000 
1. 200,000 

($2,220,000) 
$8,713,000 



7.03 COST ESTIMATES - YEAR TWO 

By the beginning of year two, the majority of school districts 
should have completed preliminary audits and instituted 
steps to bring their schools within guideline levels. Support 
personnel costs will remain about the same. Districts will in- 
cur additional consultant costs as they begin maxi audits 
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and construction. More savings will be realized as building 
efficiency is improved in newly constructed buildings. 

A. Program Cost Estimate - Year Two 



State Personnel Number 

State Energy Coordinator 1 
Energy Engineer 1 
Support Staff 1 

Regional Perso nnel 



1,400 
300 

2, 500 
1, 000 



200 



Rate 

$30, 000 
22, 000 
6, 000 



Regional Coordinators 33 $20,000 

Regional Support Staff 33 5,000 

Energy Audits 



Preliminary: Elementary 
Secondary 

Monthly: Elementary 
Secondary 

Workshops 

Regional 

Total Program Cost 

Total Cost Avoidance (operations) 

B. Estimated Cost Avoidance - Year Two 



400 
620 

20 
30 



750 



Total 

$ 30,000 
22, 000 
6, 000 



$660, 000 
165, 000 



$560, 000 
186, 000 

50, 000 
30, 000 



$150, 000 

$1,859,000 
$12, 510, 000 



At the beginning of year two, sixty percent of the 
buildings will have been audited and will have instituted 
energy management procedures. During year two, the 
remaining buildings will be audited, and districts will 
begin building modifications requiring capital expenditures 
The majority of the savings will still be obtained 
through improved operations. 
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1. Operations Cost Avoidance 

1,500 elementary schools @ $4,900 
600 secondary schools @ $14,100 

Total 

2. Operational Modifications Cost 

1,500 elementary schools @ $1,200 
600 secondary schools @ $2,500 

Total 

3. Possible Cost Avoidance 

7.04 COST ESTIMATES - YEAR THREE 

By the start of year three, all school districts should be 
operating within their guideline levels. Some slippage in 
effort will take place, and school audits must be upgraded 
and plans revised. The cost of upgrading preliminary audit 
is slight, compared with the cost of the initial audit, sin 
most of the basic data has already been compiled. More 
districts will be making capital improvements for increased 
energy efficiency. Additional workshops will be required 
to insure that building operators are maintaining a high 
level of efficiency. 



$7, 350, 000 
8.460, 000 

$15,810, 000 



$1,800, 000 
1, 500, 000 

($3,300,000) 



$12,510,000 



So 
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A. Program Cost Estimate - Year Three 



State Personnel 

State Energy Coordinator 
Energy Engineer 
Support Staff 

Regional Personnel 

Energy Coordinator 
Support Staff 



N umber 

1 
1 
1 



33 
33 



Rate 

$30, 000 
22, 000 
6,000 



$20, 000 
5, 000 



Total 

$30, 000 
22, 000 
6, 000 



$660, 000 
165, 000 



Energy Audits 

Yearly Up Date: Elementary 

Secondary 



Monthly: 



Workshops 



Elementary 
Secondary 



1, 500 
500 

2, 500 
1, 000 



150 



Regional 
Total Program Cost 
Total Cost Avoidance 

B. Estimated Cost Avoidance - Year Three 



90 
150 

20 
30 



7 50 



$135, 000 
75, 000 

$ 50,000 
30, 000 



$112, 500 
$1, 285, 500 
$21,395,000 



At the end of year three the building should be operated 
at or near guideline. To be realistic, not all buildings 
will be operated efficiently. This is taken into consider- 
ation in estimating the savings over the base year for 
year three. 



1. Operational Cost Avoidance 

2,300 elementary schools @ $4,900 
900 secondary schools @ $14,100 

Total 

2. Operational Modifications Cost 

1,200 elementary schools @ $1,200 
450 secondary school @ $2,500 

Total 

3 . Possible Cost Avoidance 

SG 



$11, 270, 000 
12, 690, 000 

$23, 690, 000 



$ 1,440,000 
1, 125, 000 

($ 2,565,000) 

$21, 395, 000 
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7.05 SUMMARY OF THREE YEAR PROGRAM COSTS 

The program cost, exclusive of district personnel cost for 
the three year period, is $5,563,200. The estimated cost 
avoidance for the same period is $42,618,000 - a return on 
investment of more than 7 to 1. 

A summary of the three year budget is shown below: 



Table 5 
BUDGET SUMMARY 



YEAR 



TOTAL 



State Personnel 

state Energy Coordinator $30,000 $30,000 ?30,000 

Energy Engineer 22,000 22,000 22,000 66,000 

SuppoJt slaff 6,000 6,000 6,000 18,000 

Regional Personnel 

coordinator $660,000 $660,000 $660,000 $1'980,000 

Support Staff 165,000 165,000 165,000 495,000 

Energy Audits 

Annual $1,275,200 $746,000 $210,000 $2,231,200. 

Monthly 52,000 80,000 80,000 212,000 

workshops :>nR,500 $150,000 $112,500 $ 471,000 

Total Program cost $2,418,700 $1,859,000 $1,285,500 $5,563,200 

Estimated Cost Avoidance 

(operations) $8,713,000 $12,510,000 $21,395,000 $42,618,000 
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FIGURE 9 

COST AVOIDANCE AS A FUNCTION OF INVESTMENT 
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APPENDIX A 



A SURVEY OF PHASE I DISTRICTS 



BACKGROUND 

During the course of Phase I, 123 elementary schools and 

46 secondary schools were analyzed using the Public Schools 

Energy Conservation Service (PSECS) computer program GAP2. 

The results were reported to the participating districts 
by means of computer printouts, special written reports and 
oral presentations. EFL also experimented with a number of 
self-audit methods designed to assist district personnel in 
discovering and correcting energy problems. Three approaches 
were taken in administering "Self -Audit" programs: 

1- Level 1. Mini Audit included a "walk through" of the 
schools by a team lead by EFL, plus district personnel, 
utility representatives, engineers and other experts. 

2. Level 2, EFL le d demonstration - EFL provided material, 
worksheets, and conducted a "walk through" audit at 
one school for the Superintendents of Buildings and 
Grounds from four districts. 

3. Level 3 Do-It-Y ourself - EFL provided written instructi 
and worksheets to the districts, which were then to 
conduct their own audits. 

The most successful approach to audits proved to be Level 1. 
The presence of "outside experts", such as utilities personnel 
or the district's own engineer, were very helpful in impressin< 
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upon local personnel the major corrective actions that could 
be taken in the operation of the plants. 

Level 2 was less successful, because although those who 
participated in the demonstration/training sessions understood 
the method, they did not have the time or means to implement 
the procedures in each of their schools. 

The same problems were encountered with the Level 3 program. 
Where used, it was found to be beneficial. There are problems 
in motiviation which limit the effectiveness of the approach. 

The smaller districts are so limited in manpower, that without 
some assistance they are unable to undertake new programs, 
no matter how worthwhile they may be. 

in addition to the operations audits, a Capital Modifications 
analysis was run on 112 elementary and 38 secondary schools - 
This required that the districts complete an additional 
questionnaire, in order to supply the information necessary 
for this analysis. 

This two step method of data collection proved to be difficult 
for both the districts and the processo..:. The data collection 
procedure has now been revised. All data required for processing 
both the operations and Capital Audits is now collected on a 
single form. The program now provides both audits automatically 
for all schools processed. 

SURVEY OF PHASE I DISTRICTS 

In order to determine the school district's perceptions of 
the effectiveness of the materials, procedures and results 
achieved in Phase I, EFL conducted a survey of all 22 districts 
in Phase I. The results of this survey are summarized as 
follows: 

So 
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Many boilers operated far in excess of the hours required 
to provide for the academic schedule. In order to assist 
the district in making comparisons between their reported 
operating conditions, and those used in determining 
their suggested guideline, a series of tables comparing 
reported and guideline conditions in hours of boiler 
operations, operating temperatures, lighting wattage 
and boiler efficiency were added to the PS-8 reports. 

To Whom Did PSECS Reports Go ? 

a) 33 per cent to the individual schools. 

Comment: This is disappointing, since individual 

school reports were provided for distribution to all 
schools . 

b) 33 per cent to Boards of Education. 

Comment: This indicates that not many Boards considered 
energy conservation really important or, that the distri 
did not wish to indicate their performance. 

c) 45 per cent to District Superintendents 

d) 16 per cent to citizen advisory groups 

e) 5 per cent to consulting firms 

Comment: The distribution of the reports indicates 
that many districts do not have energy conservation 
committees that are representative of all segments 
of the school community. 

Action Taken - 35 per cent of those receiving the reports 
took action. Their actions included: the developmer of 
an application for a Public Works Grant to implement 
Capital Modifications for energy conservation, refinement 
of the district's energy conservation plan, institution 
of monthly energy use recording, and several instances 
of equipment and boiler improvements. 
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73 per cent of the participants felt that the program 
was timely, and considered energy conservation as a top 
priority. 

Operation of PSECS 

a) understanding the data forms - 5 per cent of those 
polled had difficulty understanding the forms. The 
most difficulty seemed to be with the secondary school 
forms, where instructions were found to be unclear, 
and terms confusing. 

Comment: While few respondents thought they had 
difficulty with the forms, the number of errors 
found by the EFL staff indicated that the actual per- 
centage of those who did not understand was in fact 
much greater. Problems were most common in the 
description of mechanical systems. 

b) Collecting the Information - 35 per cent had difficulty 
collecting information, especially for secondary schools. 

c) Interpreting the Results - 25 per cent had difficulty 
interpreting the results of the printouts, and were 
unsure as to how to proceed in using the information. 

d) Response Time - No district expressed difficulty with 
EFL's response time in the course of this project. 

e) Other - 5 per cent felt that a lack of follow up to the 
report seriously affected the program. 

Differences in Operating Efficiency - 20 per cent found 
major differences between their assessment of their operating 
efficiency, and that reported by EFL. The majority of these 
cases were attributed to "unrealistic", (i.e., low) PSECS 
guidelines . 

Some of the differences were traceable to incorrect data 

concerning mechanical systems or building operation. 

Still others, were traceable to "excessive" boiler operation. 
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Self Audits - 56 per cent of the districts performed 

self -audits. They were performed by CEATA workers, 

O&M staff, funded from the O&M budget, and by the EFL staff. 

Operating Changes Instituted as a Result of the Reports - 

56 per cent of the districts modified their building opera- 
ting procedures, 39 per cent to PSECS guidelines. The 
remaining 17 per cent adjusted set-back temperatures and 
times, checked boiler efficiency, and reset and recalibrated 
all controls. Districts have documented savings of 30 
per cent, 32 per cent and 12 per cent. 

Personnel Training - 47 per cent of the districts claim 
to have training programs . 

Capital Modifications - 36 per cent of the districts 

plan to institute capital modification programs for energy 

savings . 

- 14 per cent to be financed with Public Works Act funds 

- 42 per cent financed from budgeted line items 

- 44 per cent financed with bond issues 

Energy Management Plans and Goals - 52 per cent of the 
districts have an energy conservation plan, with goals 
that vary from a 5 per cent reduction over the previous 
year to a 40 per cent reduction from 1972-73 levels. 

Energy Conservation Education 

- 43 per cent of the districts teach energy conservation 

- 30 per cent of these at the secondary level 

Future Conservation Plans 

13 per cent plan further O&M changes 

- 26 per cent plan capital modifications 

- 13 per cent plan staff training programs 
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APPENDIX B 



MONTHLY ENERGY REPORTING 



In the course of developing PSECS, and of providing this 
service to more than 400 U.S. school districts, EFL has become 
aware of a need for actual/guideline energy comparisons on 
a second level. The annual comparison provided initially 
by the GAP2 - CIP2 programs, and currently by the GAP4 program, 
is useful in identifying problem areas and corrective actions, 
and in assisting districts in developing energy conservation 
programs in both operations and maintenance and retrofit 
areas. Once these programs are undertaken, however, monitoring 
must be available on a much faster basis than the annual 
interval possible with the GAP programs. 

A much better situation exists if the district undertaking an 
energy management plan can obtain feedback on the plan's 
effectiveness on a monthly basis if an actual/guideline use 
comparison for each month is made available to the district 
on a timely basis, the district and the school can quickly 
assess the effects of behavior or physical modifications, 
and make necessary corrections. Such a report also provides a 
means of continously reminding the district and the school 
of the need for energy management, and gives a quick indication 
of slippage in the effort. 

Accordingly, in the summer of 1977, EFL began to develop a 
computer program which would provide such a monthly comparison 
capability. This effort was undertaken jointly with the Pacific 
Gas and Electric Company of California, one of the nation's 
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largest utilities. Because of the importance EFL attaches 
to the monthly report scheme as part of the overall energy 
management effort, the application and preliminary testing 
of the system were proposed in the scope of work for Phase II 
of the NYS/ERDA state energy plan project. 

The development and effective application of a monthly comparison 
system involve at least four major steps. These are: 

1. Development of the computer program and its supporting 

documents and procedures. 
2- Establishing the base data required for each district 

and school - 

3. Creating and managing the flow of monthly reports to 
and from the participant districts. 

4. Evaluating the results of the process. 

The Monthlv Comparison Report Program (MCRl) 

The computer program proposed for use in the NYS/ERDA state 
energy plan for schools is an extensively modified and simpli- 
fied version of a program developed by EFL and PG&E. This 
simplified program, known as the Monthly Comparison Report, 
Version 1, or MCRl, provides each school with a comparison of 
actual/guideline and historical energy use for the preceeding 
month. Guideline energy use is calculated by using: 

- factors generated by the processing of each school 
through the GAP4 computer program 

- scheduling information 

- actual weather data for the month 

Briefly, the operation of the MCRl may be described as the 
updating of a base file by a single monthly input on each or 
any school contained in the file. The program also allows 
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schools or districts to be added to the base file at any time. 
The base file contains; 

- 1 rate schedules 

- 2 district general information 

- 3 .district yearly operating calendars 

- 4 school general information 

- 5 school guideline energy use factors 

- 6 hours of operation for each school 

- 7 thirteen month history of enei:gy use at each school 

Except for items (1) and (3), these items are provided to the 
MCRl by a single run of the GAP4 program which produces the 
annual comparison reports PS-5 and PS-8, If historical 
information is available in appropriate form, item 7 can be enter- 
ed separately. Otherwise the system will not provide historical 
comparison for the first 12 months processed. 

To perform the monthly comparison analysis, a single entry 
for each school containing actual energy usage during the 
month is required. Weather information for the month must 
also be available. Only one school need be updated to operate 
the program. 

Establishing Base Data for the Sample Districts 

The major element in the base data file for each district is 
a set of energy use factors produced by the revised' PSECS GAP4 
program from the same input data which produces the annual 
energy comparisons and recommendations of reports PS-5 and 
PS-8. The base data file is completed by adding district 
calendars and school hours of operation schedules to these 
computer generated factors . 

Sample districts for the testing of the MCRl approach were 
selected from among those New York districts which had 
participated in Phase-I of the NYS/ERDA EFL program. The 
method of selection is described elsewhere in this report. 
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The selection process produced five test districts: 

- Bedford 

- Brewster 

- Hudson 

- Niskayuna 

- Schenectady 

Because of revisions made to the GAP programs in order to 
generate the base factors, a new survey of schools in these 
districts using revised forms PS-4A and PS-20A was required. 
Revised forms were distributed to the five districts for 
their completion. In addition, data reported for each school 
was field checked by EFL staff to insure accuracy and appro- 
priateness. Four of the test districts were able to return 
forms in time for field checking and processing by EFL. 
TABLE MCRl shows the schools actually processed. 



TABLE MCR 



- 1 



FORMS VERIFIED 



District 



PS-4A 



PS-20A 



BEDFORD CENTRAL 



5 



2 



BREWSTER CENTRAL 



3 



1 



H. HUDSON CENTRAL 



6 



1 



NISKAYUm CENTRAL 



7 



3 



21 



7 
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The required supplemental scheduling data was also obtained 
through interviews with district and school personnel, and from 
available district and school documents. 

The Flow of Monthly Data 

One of the critical problems in developing an MCRl type service, 
is to determine the reporting interval. In the system proposed 
for New York State this interval is defined as the calendar month. 
Energy data for the calendar month is based upon readings 
made at each school by school staff on the last day of each 
month. This procedure was arrived at after studying a number 
of alternative methods of use measurement. Among the factors 
considered very important in selecting this method were: 

- the lack of consistent meter reading by utilities 

- the lack of any correspondence between the calendar 
and the dates of utility meter reading 

- the lack of correspondence between dates of readings of 
different meters by utilities 

- the large number of schools using oil (and coal) as fuel 
in New York State 

Accordingly, EFL established a procedure for the test districts 
which involved reading all meters, dipsticking tanks, etc, on 
the last day of each month, (or nearest work day thereto) , and 
reporting calendar month usage in each fuel category to EFL. 
The first such readings were taken on September 30, 1977, in 
three of the test districts. Thus, the first monthly energy 
use data collected was for October 1977. 

Inability to return monthly reports to the districts led to 
a slow attrition of districts using these procedures. 
One of the five districts established at the beginning of 
the program that they would prefer to use utility billing 
data and that they would accept the inherent incompatibility 
with the MCRl scheme. TABLE MCR II shows data received. 
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TABLE MCR - II 
MDTvrrHT.Y DATA RECEIVED 



1 District 



Through April 1978 
Through February 1978 1 District 

Through December 1978 2 Districts* 

Through October 1978 ^District 
TOTAL 



5 Districts 



♦includes some unusable data 

EFL had developed a mailer card on which each school could report 
its usage. These were distributed, but not used by the schools. 
Each district preferred to develop its own reporting system, 
with the district office as the key point in the process. 
This situation created problems in processing the data, and would 
not be practical in a large scale application. 

Monthly weather data proved to be as great a problem as did 
getting energy information from the districts. There are many 
weather stations in New York State, so coverage was not a 
problem, in fact the project had an abundance of reporting 
locations. The problem is one of timing. U.S. weather 
service (NOAA) data is generally not available for at least 
2 months after reporting. Private weather services make 
information available immediately at the end of the month, 
but these services are costly. 

As a result, EFL used NOAA data, data from private weather 
services, and the district's own weather readings to process 
the schools. It should be noted that although a different 
weather station was used for each district in this program, 
there is no valid reason not to group districts by weather 
regions in a regular program. 
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Figure 10 
PSECS MONTHLY ENERGY REPORT FORM 



DISTRICT 



ID # 



SCHOOL 



I ' I 



ID # 
I I 



YR MO DA 



DATE 



ELECTRICITY 

METER READINGS 
PRESENT MONTH AGO 
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14 

NATURAL GAS 



I I I I 



19 



I I I I 



55 



FUEL OIL 



I I I I 



55- 

TYPE ■ # 



□ 

^6 



PSBCS MOOTBLT ENERGY REPORT FORM - Side 1 
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X 



MONTHLY USAGE 



2k 
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Side 2 - Schedule of Operation 

REGULAR 



AUDITORIUM, THEATER 



GYMNASIUM 

ACADEMIC AREAS 
FCT CODES: 



DAY 



o 



s 



EVENINGS 



I 



I 



□ □ □□a 

53 55 56 58 " 



6^ 66 



to 
i=> 

en 



ENTER INFORMATION ON THIS SIDE ONLY 
SAT/SUN ^ PATTERN OF USE DURING REPORTING 
MONTHS DIFf^ FROM NORMAL PATTERN. 



Other information about operations 
which may affect energy use: 



□ft □□□ 
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None of space used 0 

1 to 25 P«r eent of area used 1 
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□Pi 

59 60 I 

□□i 

67 68 

.76 77 78 

26 to 50 per cent of area used. 

51 to 75 per cent of area used, 
of area used k 



.2 
►3 
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The MCRl program is designed to do just this. Weather sources 
for the test districts were: 

Bedford Central NOAA, Bedford Hills 

H. Hudson Central NYS/G&E, Buchanon 

Niskayuna Central NOAA, Schenectady 

and Schenectady 

Brewster Central Local Oil Company 

Results of the Process 

Because of various delays, data problems and district fallout, 
only three of the districts could be processed fully into the 
MCRl system. Adequate monthly energy data was available on 
these three for only parts of the period. The final processing 
included : 

H. Hudson central October 1977 - March 1978 

Bedford central October 1977 - December 1977 

Niskayuna Central , September 1977 - October 1977 

The results of this processing indicated that, in general, 
the districts were doing somewhat better energy management 
than at the time they undertook Phase I of the program, 
savings were still possible through O & M improvements at 
many schools. (See sample printout, page B9) 

MCRl and the State Program 

The availability of a program such as MCRl as part of the State 
energy plan gives another dimension to the energy management 
effort. Results may be monitored with minimum concern for the 
effects of external and independent factors such as actual 
weather and building use. 
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MONTHLY STUDIES FOR Hin yoRK STATE ENERGY PROJECT 

DATE 05/26/78 PA6E 1" 

School energy usage cof^PARison report 
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Unlike the GAP4 program which requires relatively large computers, 
and is operated at most, once a year for each school, MCRl 
is written for relatively small computers, and does require 
frequent usage. As a result, MCRl should be located closer 
to the ultimate consumer of its product - the school and the 
district . 

Certain questions and recommendations will be raised or made 

in this section based on the experiences described in this chapter 

and on other EFL experience. 

1. The frequency of use of MCRl has not been determined. 
Whether it should be used by all districts for all months, 
or only by those with energy management progra.ns, and 
then only occasionally, has not been settled. The 
latter view seems more practical in view of data flow, 
but the former encourages continual interest and effort. 

2. How should the supporting apparatus and personnel be 
organized? 

3. EFL has concluded that each district and/or school 
should probably be equipped with an inexpensive maximum - 
minimum temperature thermometer, and should read its own 
daily weather. Not only would this provide the weather 
data needed by MCRl, it would have two other useful effects: 

a) Provide the district with this data 

b) Provide a daily activity connected with energy management 

4. An organized and enforced energy reporting system must 

be created for districts participating in an MCRl program. 
Experience seems to indicate the district office as the 
key point in this system. 
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WORKSHOPS 



EFL recommends the workshop concept be used as the primary 
means of improving the ski3.1s of those who will be responsible 
for participation in the various aspects of the energy 
management program. 

A number of BOCES, as well as some school districts have been 
conducting workshops on a variety of energy related subjects 
for groups including board members, administrators, teachers, 
custodians, students, etc. The majority of such workshops are 
aimed at improving the skills of operating personnel. 

One of the best examples of a workshop program is that conducted 
by Dr. Bruce Brummitt, Assistant Superintendent for Business, 
Gloversville Public Schools. Funds for this program, which 
involved five school districts in the Northern/Westchester 
BOCES were obtained from a Title IV c Grant. 

While this program goes beyond the usual workshop format, 
it does provide a ^;ell organized and fairly complete guide 
for the organization and content essential for training 
building operators. In addition, the program provides 
individual assistance to each operator in his building, 
through visits by a trainer and building audit by the staff 
engineer. Program costs are approximately $2,000 per custodian, 
plus $2,000 to $3,000 for the full engineering audit. Savings 
have been in the 10 per cent to 30 per cent range. 
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The program includes a series of four workshops covering 
the following topics: 

Workshop #1 

- what can be done and v;hat to expect 

- rate clinic covering how to read meters/ and 
compute and analyze bills 

- how to use a consulting engineer or architect 

- how to appraise your readiness for conservation activities 

(Hand outs will include detailed lists of energy saving 
applications . ) 

Workshop #2 

- scheduling mechanical systems 

- problem analysis control systems including zoning 
and load limiting 

Workshop #3 

- maintenance of control systems 

- boiler maintenance and operation 

- operation and maintenance of heating and ventilating 
systems 

- power generation equipment 

- heat reclamation systems 

(Special emphasis will be placed on energy saving applications • ) 
Workshop #4 

- building program and retrofitting 

- building support among parents, principals, pupils 
and the public in general 

- how to develop long and short-term plans 

This program is illustrative of the type of workshops that 
are needed for operating personnel. Many BOCES and some 
districts have conducted workshops of this type. In addition, 
those BOCES which have hired energy coordinators, have made 
these people available to assist districts in a variety of 
ways, including training district personnel on a more informal 
basis. 
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CHANGES TO PSECS MATERIAL AND PROCEDURES 



Since PSECS materials and procedures are proposed for use in 
the plan, a detailed explanation of the changes that have been 
made as a result of this study are presented below. Some 
of the changes were made in response to user input, while 
others are the result of engineering analysis, field studies, 
and experience gained in processing thousands of schools. 

1. Data Collection Procedures - The data collection forms 

have been revised for both elementary and secondary schools. 
A complete set of directions and sample sheets is provided 
to more fully explain what is required. There is a single 
data form for each school which collects all of the 
information needed for both the Operations and Capital 
Audits. (See Appendix E.) 

It will be necessary to have trained personnel available 
in each Region to assist those who will be completing 
the data form, and to do the form checking required prior 
to data processing . 

2. Data Processing - The procedure used in Phase I required 
that the data supplied by the district be receded into 
numeric form before it was key punched. This was an 
expensive and time consuming procedure. The' district 
data forms were, therefore, revised to allow key punching 
directly from \:he orginal data form, eliminating the 
receding process. It is still necessary to review the 
data for completeness and reasonableness prior to 
processing . 

1 0 7 
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Reporting - The primary communication links between the 
school district and PSECS are the reports generated by 
the computer from data supplied by the district. 
These materials have recently been revised in response 
to requests from school districts for more explicit 
recommend at i ons . 

The survey recoiranendatior.s now include suggestions 
for capital as well as operations and maintenance 
improvements . Each school receives an instruction 
manual on How to Conduct Self -Audits ^ together v/ith 
the following printouts: 

a) PS-8A Energy Conservation Report - Shows the comparison 
by the PSECS computer programs of each school to a 
computer modal of the school operating on the same 
schedule, in the same climate, but with minimum 
energy waste. This comparison provides an estimate 

of the savings in energy and money possible, through 
reduction of waste. 

b) PS-8B Self-Audit Criteria - Contains recommendations 
for operating conditions, and procedures which should 
result in reduced energy waste at the school. These 
recommendations are specific to each plant, and to various 
spaces within the plant. 

The PS-8B criteria are used in association with the Self- 
Audit Worksheets , to perform the operations portion of the 
Self-Audit. A space by space survey is made using the 
worksheet to record the actual conditions, and schedule of 
use of each space. 

c) PS-8C Survey of Modifications - Analyzes the energy 
and cost effects of selected specific modifications, 
including some which require capital investment. 

Unit costs used in developing the costA>enefit analysis 
are included as a part of this report. (See Appendix F 
for examples of these materials.) 



APPENDIX E 

PUBLIC SCHOOLS ENERGY CONSERVATION SERVICE 
FORMS PS-41 AND PS-42 
INSTRUCTIONS 



PSECS Forms PS--41 and PS~42 are used to describe elementary and 
secondary schools to the PSECS GAP4 computer program, the latest 
version in the Guideline Analysis Program (GAP) series. The 
complexity of each school determines which of the forms is to 
be used for reporting: 

Form PS~41 is used to describe elementary and middle schools, 
junior high schools, and other schools in which the only 
specialized spaces are an auditorium, gymnasium and/or 
multipurpose room. 

Form PS-42 is used to describe secondary schools - — high 
schools, junior-senior high schools, K-12 schools, and 
vocational schools and other schools with extensive 
special facilities. 

As both forms are variants of a master form, the following 
instructions apply to both forms • Where specific instructions 
apply to only one form, this will be indicated by an asterisk (*) . 

DIVISION OF THE SCHOOL INTO COMPONENT SPACES 

Because the parts of a school building use energy in different 
ways, a school described to the GAP4 program must be divided 
into component spaces. GAP4 accepts three kinds of component 
spaces. These are: 

1. SPECIAL USE SPACES: spaces in which non-class-room 
activities take place and which usually have special 
environmental requirements. Examples of such spaces 
are auditoriums, gymnasiums and shops. On Form PS-41 
the only special use spaces are an auditorium, gymnasium 
or multipurpose room. A list of additional special 

use spaces is provided for use with the PS-42 form. 

2. GENERAL AREAS: consist of all spaces in the school 
which are not itemized as SPECIAL USE SPACES or PORTABLES. 
In most schools, the bulk of this type of space is made 

up of classroom or class room- type spaces (ie. administrative 
offices, faculty rooms, etc.) 

3. PORTABLES: all portable facilities on the site are 
grouped into the single category of PORTABLES. While 
they are described in a manner similar to that used for 
GENERAL AREAS, they are not part of any GENERAL AREA. 

GAP4 permits the user to describe facilities built at different 
times and/or having significantly different plans, construction. 



PS-41&42 
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environmental systems or patterns of use. This is done by 
placing each such facility on a separate entry line. Jor _ 
example: if an elementary school .has classroom wings built m 
four phases, these might be entered as: 



GENERAL AREA A 
GENERAL AREA B 
GENERAL AREA C 
GENERAL AREA D 



original building (1926) 
first addition" (1952) 
second addition (1965) 
last addition (1974) 
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The first step in completing these forms is to obtain a small 
single-line scale drawing of the school and to identify the 
general areas and special use spaces into which the school is co 
be divided. A copy of the plan, noting these divisions, should 
be submitted to PSECS with the completed forms. 

GENERAL INSTRUCTIONS FOR COMPLETING BOTH FORMS 

1. Print clearly in capital letters and enter only one 
figure per space. Decimal points, commas, periods, etc., 
each require one space. 

2. Ehter all data in pencil and return the pencil original 
to EFL for processing. Keep a copy. 

3 Except where otherwise indicated, all answers are to be 
right justified; that is, the last digit of the figure 
is to be inscribed in the rightmost space of the answer 
blank This may result in blanks to the left of the 
figure as the reply space is sized to the largest school 
anticipated. Do not leave any gaps within the figures 
as the computer reads these as zero. Where a black dot 
appears in the upper left corner of an answer blank, figures 
must be left justified. 

4. Except for the unit prices for electricity, fuel, and 
the figure for per square foot lighting wattage, all 
figures and codes are whole numbers and do not have 
decimal points. 

5. Read the instruction booklet carefully before filling out 
^ * the form. If you have any questions, contact EFL. 

INSTRUCTIONS FOR COMPLETING BOX A 

Box A provides general information about the school and is common 
to both Form PS-41 and PS-42. 

Columns A-1 through A-10 PSECS use only 

Column A-11 School Name 

Beginning in the lefthand space under the dot, enter the name 

of the school, placing one letter per space. If part of the name 

is an abbreviation, do not place a period after this abbreviation. 



Leave a blank space whenever a blank occurs in the name. 
Left Justify . 

Column A- 51 Grades Housed 

Beginning in the lefthand space under the dot, enter the grades 
housed in the school. Use the form "n-n" such as "1-6" or 
"4-8". Kindergarten is abbreviated wi.th a "K". Other abbreviations 
such as "SP ED" or -'VOC" may be used. Left Justify . 

Column A- 38 Total Floor Area 




Enter the total enclosed floor area of the school in square feet. 
Include portables. This number should be the total of all floor' 
areas reported in Box D. 



Columns A- 45 through A- 5 7 PSECS Use Only 

Column A- 5 8 Regular Session, Average Daily Attendance 

Enter the average daily attendance during the regular school session. 

Column A- 6 3 Regular Session, Class Days 

Enter the number of class days in the regular session. For full 
year programs enter the number of class days in the session 
beginning in September and ending in May or June. The remaining 
days should be entered under Summer Session , A-71. 

Column A-66 Summer Session, Average Daily Attendance 

Enter the average daily attendance during the summer session. 

Column A-71 Summer Session Class Days 

Enter the number of class days in the summer session. For full 
year programs enter the number of days of class not reported in 
Column A-63. 

INSTRUCTIONS FOR COMPLETING BOX B 

Box B provides information on hot water, food service, heated 
swimming pools (Form PS-42 only) and base year energy use. On 
Form PS-41, Columns B-21 through B-32 ^are left blank. 

Columns B--1 through B-10 PSECS Use Only 

Column B-11 Service Hot Water 

Service hot water is the water used for showers, washing hands, etc. 
Enter the code from the following list that best describes how 
this water is heated: 

Heated by boiler and/or electric heater (s) at least part 
of the year ^ 1 
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Heated by boiler and/or gas heater (s) at least part of 

the year 2 

Heated by boiler and/or oil heater (s) at least part of 

the year 

Heat exchanger from the boiler is the only source of 

this water ^ 

Column B-12 Kitchen Range Fuel 

If there is no meal service at the school, skip to column B-21. 
If there is meal service, enter the code from the following list 
that best describes the fuel used in the kitchen ranges: 

Electricity 

Natural Gas or LPG 2 

Fuel Oil • - 2 

Column B-13 Daily Full Preparation Me als 

Enter the average number of hot meals (including breakfast) 
fully prepared each day in the school kitchen. 

Column B-17 Daily Warm Up Meals 

Enter the average number of meals prepared elsewhere which are 
warmed each day in the school kitchen. Include the number of 
students purchasing hot snack entrees (hot dog-s, hamburgers, etc.). 
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Column B-21 Swimming Pool Heatin g 

If the form being completed is form PS-41 or if the school does not 
have a heated pool, skip to Column B-33. If the school has one 
or more heated swimming pools, enter the code that best describes 
how the pool is heated: 

Electric pool heater 1 

Natural gas pool heater 2 

Fuel oil pool heater 3 

Pool is heated by Boiler Group 1 6 

Pool is heated by Boiler Group 2 7 

Pool is heated by Boiler Group 3 8 

Pool is heated by Boiler Group 4 9 

Column B-22 Swimming P ool Surface Area* 

Enter the total water surface area of all heated swimming pools. 

Column B-27 Water Temperature* 

Enter the water temperature (degrees Fahrenheit) of the pool. 

Column B-29 Days Heated* 

Enter the number of days during which pool water was heated. 

Column B-32 Swimming Pool Cover* . 

If the heated swimming pool has a cover, enter a "1". 
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Column B-33 Base Year Electrical Usage 

Enter the total electrical usage in Kilowatt-hours (KWH) during 
the base year. 



Column B-41 Base Year Peak Electric Demand 

Enter the single peak electrical demand recorded during the base 
year if this figure is available. 

Column B~46 Electricity, Present Unit Cost/KWH 

Enter the present cost per KWH for electrical energy. If a 

rate schedule covering this school is being submitted, leave 
this column blank and the program^will select an appropriate 

figure from the rate schedule. If a figure is entered, enter it 

in decimal dollars and cents form, e.g. "three cents" is "0.03".' 
Left Justify . 

Column B~51 Primary Fuel Type 

Enter the code that best describes the major fuel used in the 
school : 



*A11 electric 10 

Natural gas, therms !!!21 

Natural gas, CCF \\22 

Natural gas, MCF 23 

LPG, gallons , 25 

No. 2 fuel oil, gallons 31 

No. 4 fuel oil, gallons 32 

No. 5 fuel oil, gallons 33 

No. 6 fuel oil, gallons... 34 

Hard coal, tons 41 

Soft coal, tons ]]42 

Street or purchased steam, MLBS 51 



*In this column only: if the plant is all-electric and all 
electrical service is on one meter, enter code "10"; if the 
plant is all-electric and the heating povv^er is metered separately, 
enter code "11" and enter the non-heating usage in Column B-33 
and the heating usage in Column B-53. 

Column B-53 Primary Fuel, Base Year Usage 

Enter the primary fuel usage in the units described in Column B-51 
for the base year. 



Column B-60 Primary Fuel, Present Unit Price 

If the primary fuel is purchased on a rate schedule and a copy 
of this schedule ir, attached, leave this column blank. if there is 
a unit price, enter this price using decimal dollars and cents 
form, e.g. "forty cents" is "0.40"? 
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B column B^65 Secondary Fuel Type 

If there is no secondary fuel, skip tha remainder of Box B If 
there is a secondary fuel, enter the code from those listed for 
Column B-51 that best describes this fuel. 

Column B-67 Secondary Fuel, Base Year Usage 

Enter the total usage of the secondary fuel in the units described 
in Column B-51 for the base year. 

Column B-74 Secondary Fuel, Present Unit Cost 

If this fuel is purchased on a rate schedule and a copy of this 

schedule is attached, leave this column blank. If there is 

a unit price, enter the present unit price in decimal dollars and 

cents form, e.g. "ten dollars and fifty cents" is "10.50". 

Left Justify. 

^INSTRUCTIONS FOR COMPLETING BOX C 

On both forms Box C provides space for describing boilers and 
chillers. PS^42 provides space for describing special equipment 
and site lighting as well. 

Boilers and chillers often function together in clusters of two 
or three, interconnected by controls and piping. Such clusters 
should be recorded as distinct boiler and chiller groups. They 
must be designated as separate groups if any of the following 
conditions are met: they are not interconnected by controls 
or piping; they are in different parts of the building; thoy 
are different kinds of boilers or chillers; they heat or cool 
different parts of the school or special loads. 

The GAP4 computer program attempts to assign energy loads to 
the boiler or chiller groups which service them. Those spaces 
coded as being treated by a given boiler or chiller group, are 
linked with the appropriately numbered group in Box C. 

There is no hard and fast rule for determining when a boiler or 
chiller (or group) is "central" or not. Small package units 
(boilers) serving two or three rooms or less than 15,000 square 
feet, or 25 tons of cooling (chillers) should not be considered 
as "central" units. 

Columns C^l through C-10 PSECS Use Only 

Column C-11 Central Boiler Type 

Enter the code that best describes the type of boiler (s) which 
make up each central group: 

Large boilers, including those with high and low fire 

Steam boiler (s) 1 

Hot water boiler (s) 2 
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Steam boiler (s) converting hot water 3 ^ 

True Modular Boilers capable of sectional firing 

Modular steam boiler^sj 4 

Modular hot water boiler (s) [ /.5 

Column C-12 Number in Group 

Enter the number of boilers in each group. 

Column C-13 Input Rating, Lead Boiler 

Enter the input rating of the lead boiler - the boiler that is 
fired most often - as 1000 » s of Btu/hr, not as Btu/hr For 
example: 300,000 Btu/hr. = 300 Mbh. If the rating can not be 
found, leave this column blank and the computer will estimate 
the rating. 

Column C-18 Primary Fuel 

Enter the code that best describes the primary fuel for each 
boiler group: 

Electricity ^ 

Natural gas, propane or butane [[2 

Fuel oil ! ! ! ! [3 

Coal ! ! * 4 

Other i 5 

Column C-19 Alternate Fuel 

If the boiler group can operate on an alternate fuel, enter the 
code from the above list that best describes this second fuel. 

Column C-20 Boiler Group Operation 

Enter the code that best describes how each boiler group is operated. 

One boiler only in group 

Boiler only fired when needed and/or on 

clock-.timer , , 1 

Boiler fired continuously during load 
period reported 3 



Two or more boilers in 



group 



Boilers fired only when needed and/or 

on clock- timers 1 

Lead boiler fired during bulk of 
reported load period, lag on only 

as needed ^ 2 

All boilers on fire for bulk of 

load period.^ 3 

If boiler group is the only source of domestic or service 
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^ hot water for part or all of the school, enter a "4" in 
this column. 

Column C-21 Combustion Efficiency 

Enter as a percentage, the combustion efficiency of the lead 
boiler of each group. 

Column C-23 Days Lead Boiler Fired 

Enter the number of days (or best estimate) on which the lead 
boiler was fired during the base year. Count as a day of firing 
any day on which (a) the boiler was lit and (b) the boiler was 
hot. Low or partial fire counts as a full day. 

Column C-26 Central Chiller Type 

If there are no central chillers in. the school, skip to Column 
C-33. If chillers are present, enter the code that best describes 
the chillers in each group: 

Electric reciprocating 1 

Electric centrifugal ^ 

Absorption (gas, steam or hot water) 3 

Compressor driven by steam turbine 4 

Cop.pressor driven by natural gas engine 5 

Column C-27 Nuraber in Group 

Enter the nuiiiber of chillers in each group. 

column C-28 Cooling Tower 

Enter "1" if the group has a cooling tower; "2" if there is an 
air-cooled compressor. Otherwise leave blank. 

Column C-29 Chiller Fuel 

Enter the code that best describes the fuel used (or heat source) 
in each group: 

Electricicy ^ 

Natural Gas 2 



Fuel Oil, 
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Hot water or steam from Boiler Group 1 6 

Hot v/ater or steam from Boiler Group 2 7 

Hot water or steam from. Boiler Group 3 8 

Hot water or steam from Boiler Group 4 9 

Column C-30 Rafpd Ton s 

Enter the total cooling tounage for the chillers in each group. 
If the units are rated in BTU, convert to tons by dividing by 
12,000. 
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C olumn C~ 3^ Special Equipment Fuel 

Using the following fuel codes, enter the type of fuel used by 
each Item of special equipment: ^ 

Electricity ^ ^ ^ , 

Natural gas [ ^ 

Fuel Oil 3 

Colum n C-34 e • i ■ 

Special Equipment Ratine^ * 

E?^^f^^^^,^"P);^ ^^^h item of special equipment. 

Electricity should be expressed in KW, gas and oil in KBTU. 

Column C-39 Hours Used, Regular Session * 

mil ^^''''f, special equipment was used during the regular 

(September to May or June) school session. ^eguiar 

. Poluinn C-42 Hours Used, Summer Session * 

special equipment was used during the summer 

^6 s s ion • 

Column C-45 Installed KW. Site Lighting * 

Enter the installed kilowatts (KW) of site lighting by category. 

Columns C-49, C-52, C-55, C-58 Hours per Week Use * 

tw^f"" the number of hours per week for each season that each 
type of site lighting was used. 

INSTRUCTIONS FOR COMPLETING BOX D O 

caescription of the component spaces of the 
schoo.. Component spaces are divided into three categories: 

1. SPECIAL USE SPACES 

2. GENERAL AREAS 

3. PORTABLES 

f and^2?^^ c3iscussion of these spaces types can be found on pages 

^S^J.^?-^^ allows the user to identify and describe a- number of 

anfpoRTAlLEf f l'"^.^^ to entries for several GENERAL AREAS 

and PORTABLES A listing containing all current candidate spaces 
IS provided with each PS-42 form. The user is cautioned to make 
onL^v^i^^^ description of the school while making 

sure chat spatial differences are adequately described. 

GAP4 classifies spaces according to patterns of energy use. 
this classification system recognizes eight major space types: 
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1. Large assembly spaces (codes 11-^° j 

2. Gymnasium type spaces (codes 21-29) 

3. Swimming pool enclosures (code -.0) 

4. Shower/locker rooms (codes 31-40} 

5. Shop type spaces (codes 41-59) 

6. Kitchens (code 60) 

7. Large academic type spaces (codes 61-70; m oqn 

8. Classroom, circulation and supporting spaceF. (codes 81-89) 

Within each major space type, finer distinctions in energy ^^e 
patterns can be identified. These are ^^P°^t^^ . ^° f ^^^^ 
as subdivisions of the major space type, eg. Girl s Gymnasium, 
wood Shop. One broad descriptive term such as Shops lo 
provided for each space type. If all shop- type spaces m a 
school were built at the same time, have the same ^^^tems and 
are used in much the same way, the entire group may be reported 
as "Shops." If, however, one shop is used on a different schedule, 
this shop should be reported separately. 

A special line coded "80" may be used if the school has 
environmentally treated glass-walled corridors connecting 
buildings or parts of buildings. Such corridors might be 
chaiaSerized'^as glass tubes or tunnels. If the corridors are 
not treated, they may be regarded as "unenclosed area, and 
need not be recorded on the forms. 



GLASS-^ 

CONNECTING ^ 

CORRIDOR 



«^ GLASS GLASS-^ 



4-WALL 

y CONNECTING 
~ CORRIDOR 



Ell 

Special Space Name 



Columns D-1 through D-? 

Write the name of each space reported as an entry in the blank 
area under Columns D-1 through D-7 on the. form. (ps^42 only) 

Column D-8 cv.^ m 
Space Type _Codfi 

If you are completing PS-42, enter the code from the list 
provided that describes the space being entered. 

CODES FOR SPACE TYPES 



11 Auditorium 

12 Theater 

13 Large Commons 

14 Large Group Instruction 

15 Multi-purpose 

21 Gymnasium 

22 Girl's Gymnasium 

23 Boy's Gymnasium 

24 Auxiliary Gymnasium 

25 Small gymnasium 

26 Field House 

30 Pool Enclosure 

31 Shower/Locker 

32 Girl's Shower/Locker 

33 Boy's Shower/Locker 

34 Pool Shower/Locker 

35 Team Shower/Locker 

41 Shops 

42 General Shop 

43 Auto Shop 

44 Wood Shop 

45 Metal Shop 

46 Agriculture Siiop 

47 Print Shop 

48 Machine Shop 

49 Construction Shop 

Column D-11 



50 



Greenhouse 



39 Bus Garage/storage 



60 
61 
62 
63 
64 
65 
66 
67 

80 
81 
82 
83 
84 

89 



Kitchen 
Cafeteria 
Administrative A 
Administrative B 
Administratvie C 
Library/Media Center 
Music Room 
Computer Room 

Connecting Corridor 
General Area 1 
General Area 2 
General Area 3 
General Area 4 

Portables 



Year Opened 



Enter the last two digits of the year the space was opened 
for the first time. If prior to 1900, enter "00". 



Column D-13 



Plan Type 



Enter the code that best describes the plan configuration of the 
space from one of the following lists. 

If the space is a SPECIAL USE SPA CE i 

Freestanding ^ ]_ 

Attached to another space by short side. .2 
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vctaciiod to another space by long side... 3 
Attached to another space by two sides... 4 
Partially enclosed (attached by three or 

more sides) ^ 

Attached by three sides or fully 

enclosed ^ 

Space in basement, no outside walls / 





If the space is a GENERAL AREA or PORTABLE : 

Single-loaded corridor 

Double-loaded corridor 

Compact plan (has interior rooms) 

Compact plan with courtyard (s) 



Single -loaded corridor . 
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Double-loaded corridor 2 
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Compact or pod plan ............ 

As 3, but with interior courts 



,3 
4 
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Column D-14 Exterior Classrooms 
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Skip this column for SPECIAL USE SPACES. 

For GENERAL AREAS and PORTABLES, enter the number of classrooms 
and classroom equivalents with an exterior exposure (at least one 
outside wall) . 

Column D-16 Number of Buildings 

Skip this column for SPECIAL USE SPACES. 

For GENERAL AREAS and PORTABLES, enter the number of buildings 
m each GENERAL AREA or PORTABLE. If the number is greater than 
nine, use an additional entry line for the remaining buildings, 
and code the rest of the line identically to the first. 

Column D-17 Floor Area 

Enter the floor area of each space making sure to record each 
space only once. The sum of the areas reported in Column D-17 
should equal the total floor area reported in Column A-38. 

Column D-23 Roof Area 

Enter the roof area of each space. Do not include overhangs or 
covered walkways. If the space is beneath other treated spaces 
and has no exposed roof, leave this column blank. 

Column_^-29 Skylight Area 

Enter the area of all iikylights in the space. NOTE: the 
reported roof area. Column D_23, includes the area of skylights. 

Column D-33 Roof Code 

Enter the code from the list in Appendix 1 that best describes 
the construction and insulation of the roof. 

Column D-35 Wall Code 

Enter the code from the list in Appendix 2 that best describes 
the construction and insulation of the solid portion of the 
exterior walls. 

Columns D-37 through D-5 2 

For GENERAL AREAS and PORTABLES these columns describe a TYPICAL 
(or representative) CLASSROOM or classroom equivalent. Enter 
data for a single classroom unit only; not for the entire space 
For SPECIAL USE SPACES the descriptions apply to the space as a* 
whole. ^ 

Column D-37 Number of Exterior Doors 

Enter the number of doors opening directly to the outdoors in 
a TYPICAL CLASSROOM. 
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^Column D~38 Lighting Watts per Square Foor 

Enter the watts per square foot of installed lighting in each 
SPECIAL USE SPACE or TYPICAL CLASSROOM. This is calculated by 
dividing the total wattage of all lamps in the space by the 
floor area. For fluorescent and mercury vapor lights, do not 
include an allowance for ballasts. Enter in decimal form, such 
as "1.5" or "2.0". 

Column D-41 Lighting Type 

Enter the code that best describes the predominant type of 
lighting in the space: 

Incandescent 1 

Fluorescent • 2 

Mercury vapor or other HID.. 3 

C olumn D-42 Window Area; Double-glass o r 

' ' glass-block 

Enter the square foot area of double-glass and/or glass-block 
in the space. 

Column D-45 Window Area; Single or float-glass 

Enter the square foot area of single- sheet glass in the space. 

Column D-49 Window Condition 

Enter the code that best describes the condition of the windows; 

Tight fitting^ little air leakage 1 

Medium fitting, some air leakage 2 

Loose fitting, considerable air leakage 3 

Column D-50 D aytime Temperrture 

For each space enter the daytime setting of the thermostat 
during the heating season. 

Column D-5 2 Night:time Temperature 

If the heating system operates at night to maintain a given 
temperature, enter that temperature for each space. If the 
system is not operated at night or is operated only to protect 
against freezing, leave this column blank. 

Columns D-54 through D-62 Mechanica l Systems 

Describe the mechanical system of each SP/.CIAL SPACE, GENERAL 
AREA or PORTABLE. In reporting these systems, it may be necessary 
to ignore some elements of the system such as radiators at 
outside doors and occasional small room fans. GAP4 provides 
for exhaust fans for closets, laboratories and toilet rooms 
so these need not be considered. 

i -> 
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Column D-54 ■ ^ 

Non-Outside Air Heatinc^ 

air^^^P^^t''=^^^^^ heating system that does not provide outside 
sistim ^"^^^ the code that best describes this 

system. If the area does not have such a system skip to D 56 
If the space has both outside s^t- ar,ri ««« ^ Z -J,' ".-^P ^° ^-=>o. 
^«.i-^v. ^ I , "vjtii uutsiae air and non-outside air svstemQ 

enter data here and at D-56. systems 

Radiators, radiant panels and/or 
supplementary perimeter system. ... i 
Unit heater (s), fan coil unit(s) o 

Furnace (s) / ^ 

Residential type hea t " pump '( s) .* ,' ." .' [ [ [ [ [ [ * [ ] '" ^ 

Column D-55 

Source of Heat 

nnn''^ J^^^^"^^ that best describes the source of heat for the 
non-outside air heating system: 

Hot water or steam from Boiler Group 1... i 
Hot water or steam from Boiler Group 2.' 2 
Hot water or steam from Boiler Group 3.. q 
Hot water or steam from Boiler Group 4 q 

Electric coils ^ 

• Direct-fired gas unit.*.*.*.*.*.*.*,* "Z 

Direct-fired oil unit 5 

Small packaged boilers "(less * than * 250 *Mbh)* .*.*.* 7 

Column D-56 ^ ^ • ^ 

Outside Air System, Supply 

of fJesJj'afr^?.^'^^^ ""T^ describes the manner in which outside 
or tresh air is introduced into each area: 

Through window (s) only blank 

Transfer air from another area .*!.*.*!.*[ .* i 
Large fans located in central fan* rooms 

house fans" ' 

Unit ventilator (s) 4 
Single-duct or single-EoAe * systems !! ! s 

Heat pump systems g 

MultiEone or dual-duct systems!!!!.*!.*.*.*.* 7 
Variable air volume systems !!!!!!!!!!!**** 8 

House fan systems (code "2") are typically found in schools 
built prior to world war li and haie fixe^ outside air "lumes. 

Column D- 5 7 „ ^ 

~ Outside Air System, Exhaust 

Enter the code that describes how room air is exhausted from the 

Through windows only.. , -, , 

Gravity Relief !!!!!!!!!!! oianK 

Powered exhaust fans {Aot*iAciudiAg*cioset * * * 

or toilet room exhausts) 3 

Transfer of air to another area !!!!!! ' 4 
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Return to air- supply system 

through ducts | 

through a ceiling plenum ^ 



Column D^58 Source of Heat 

If the air in the supply system (see Column D-56) is not heated, 
or if the heating in this system is rarely used, leave this ^ 
column blank. If there is heating enter the code from the list 
for Column D-55 that best describes the source of this neat. 

Column D-59 Percent Cooled 

Enter the percentage category of the floor area that is cooled 
by the air supply system: 

0 to 10 percent blank 

11 to 25 percent. 1 

26 to 50 percent..^. «...2 

51 to 75 percent ^ 

76 to 100 percent 4 

Column D-60 Source of Cooling 

If the air supply system, or any part of it is capable of 
providing cooled air, enter the code that best describes the 
method by which air is cooled: 

Direct expansion (DX) coils -1 

Chilled water or glycol 

from Chiller Group 1 

from Chiller Group 2 3 

from Chiller Group 3 8 

from Chiller Group 4 .....9 

Evaporative or swamp cooler(s) 5 

Heat pump{s) ^ 

Column D-61 ^Jieat 

If after initial cooling of the air-stream, a portion of the 
supply air is heated again ("reheat") before delivery to the spa 
enter the code that best describes how this reheating is 
accomplished: 

Steam from a boiler (s) 1 

Hot v;ater from a boiler (s) 2 

Electric coils ' ' * 

Coils using refrigerant gas 4 

Column D-62 Number of Air Supply Units 

If an air-supply system, other than windows or transfer air 
is reported in Column D-56, enter the number of air supply 
units serving the area. 
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columns D-64 through D-80 Scheduling Information ^ 

Describe vhe school's educational program schedule in these 
columns. Utilization for a typical day falls into two distinct 
categories: 1) Regular or day session use (all use prior to 
approximately 6 p.m.) 2) Evening use, (all use after approximately 

MOJSiDAY-FRIDAY 

Regular Session (September to June) 

Column D-64 Da ys per Week 

Enter the number of days per week (Mon.-Fri.) that the space is 
normally used. ^ 

Column D-65 Hours per Day 

Enter the number of hours the space is used during the normal 
school day. 

Summer Session (June to September ) 
Column D-67 Days Used 

Enter the number of week days each space is used during the 
Summer session. 

Column D-69 Days per Week 

Enter the number of days per week (Mon.-Fri.) that the space 
is used. 

Column D-7P Hours per Da y 

Enter the number of hours per day (Mon.-Fri.) each space is used. 

Column D-71 Percent Quartile Used 

Enter the code that best describes the portion of the GENERAL arpa 
or PORTABLES used during this period: ^i^Wi^RAL AREA 

1 to 25 percent 2 

26 to 50 percent.,.. 2 

51 to 75 percent .....3 

76 to 100 percent .4 

SATURDAY- SUNDAY 

Column D-72 Days per Year 

Enter the number of weekend days that each space is used 

Column D-74 Hours per Day 

Enter the number of hours each space is used on a typical weekend day. 
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^Coluinn Percent Quartile Used 

Enter the code that best describes the portion of the GENERAL 
AREA or PORTABLES used during this period: 

1 to 25 percent 1 

26 to 50 percent .2 

51 to 75 percent 3 

76 to 100 percent 4 

EVENINGS 

Column D-76 Nights per Year 

Enter the number of evenings each space is used. 

Column D--79 Hours per Evening 

Enter the number of hours each area is used on a typical evening. 

Column D-80 Percent Quartile Used 

Enter the code that best describes the portion of each GENERAL 
AREA or PORTABLE used each evening: 

1 to 25 percent 1 

26 to 50 percent - 2 

51 to 75 percent 3 

76 to 100 percent • ,..4 
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APPENDICES 

ROOF AND WALL CODES 

In Column D-33 and Column D-35 the respondent is <ed to describe 
the roof and wall of given portions of the school, using the 
codes in the following lists. These codes describe the basic 
construction of the roof or wall rnd whether or not additional 
materials have been added to this basic fabric for energy conservation 
or other purposes , 

In using these lists, first select the general nature of the 
element, such as a SOLID BRICK wall; then go through the 
list and select the best and most complete description of the 
element. 

APPENDIX 1 

Column D~33 ROOF CO^ES 

Enter the code that best describes the roof type for a given 
space . 

Roof Code 
CONCRETE DECKING 



Lightweight concrete , rcof ing, 



form board 


61 


with no suspended ceiling 


61 


and 1" of insulation 


67 


and 2" of insulation 


68 


and vermiculite fill 


68 


and 3" of insulation 


69 


with a suspended ceiling 


62 


and 1" of insulation 


64 


and 2 " of insulation 


65 


and vermiculite fill 


65 


and 3" of insulation 


66 


Heavyweight concrete , roofing , 




form board 


71 


with no suspended ceiling 


71 


and 1" of insulation 


77 


and 2" of insulation 


78 


and vermiculite fill 


78 


and 3" of insulation 


79 


with a suspended ceiling 


72 


and 1 " of insulati on 


74 


and 2" of insulation 


75 


and vermiculite fill 


75 


and 3 " of insulation 


76 



(Note: Most concrete^ especially that used in pre-World War II 
buildings, is heavyweight concrete) 
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ROOF CODES (continued) 



lyiETAL DECKING 



with roofing 


51 


and no suspended ce " 7 


51 


and 1'* of insula I. xon 


5 ; 


and 2" of insulation 


58 


and vermiculite fill 


58 


and 3" of insulation 


59 


and a suspended ceiling 


52 


and batt insulation 


53 


and 1" of insulation 


54 


and 2^' of insulation 


55 


and vermiculite fill 


55 


and 3" of insulation 


56 



MINERAL FIBER DECKING (e.g. Tectum) and roofing 

2" tectum 3" tectum 



and no suspended ceiling 
and 1" of insulation 
and 2" of insulation 
and vermiculite fill 
and 3" of insulation 

and a suspended ceiling 
and batt insulation 
. and 1" of insulation 
and 2" of inuslation 
and vermiculite fill 
and 3" of insulation 

WOOD DECKING 

decking with roofing 

and no suspended ceiling 
and 1" of insulation 
and 2" of insulation 
and 3" of insulation 
and a suspended ceiling 
and batt insulation 
and 1" of insulation 
and 2" of insulation 
and 3" of insulation 



31 
37 
38 
38 
39 
32 
33 
34 
35 
35 
36 

1" wood 



11 
17 
18 
19 
12 
13 
14 
15 
16 



41 
47 
48 
48 
49 
42. 
43 
44 
45 
45 
46 

2" wood 



21 
27 
28 
29 
22 
23 
24 
25 
26 



Portables 

without insulation 
with insulation 

PITCHED ROOF WITH ATTIC 

Asphalt shingles 

with inside sheathing 
and 2-1/2" batts 
and 3-1/2" batts 

Clay tile - use above figures 



12 
13 



96 
92 
93 
94 
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APPENDIX 2 

Column D-35 WALL CODES 

Select the code that best describes the wall type for a given 
space . 

Wall Code 
CONCRETE BLOCK 



8" block 31 

filled with vermiculite 32 

with 1" insulation 33 

with 2" insulation 34 

12" block 35 

filled with vermiculite 36 

with 1" insulation 37 

with 2 " insulation 33 



SOLID BRICK 



8" thick, no cavity, plaster 11 

with lath and plaster 12 

with insulating board and plaster 13 

12" thick, no cavity, plaster 15 

with lath and plaster 16 

with insulating board and plaster 17 



BRICK ON CONCRETE BLOCK 



8 " thick, no cavity 21 

with cavity (1" air space) 22 

and insulating board 23 

block vermiculite filled 24 

4" block, nc cavity 25 

with cavity (1" air space) 26 

and insulating board 27 

block vermiculite filled 28 



BRICK VENEER ON WOOD OR STEEL STUD WALL 41 



with R=7 batts included 42 

with R=9 batts included 43 

WOOD Siding on wood or steel studs 51 

with R=7 batts included 5 2 

with R=9 batts included 53 

STUCCO ON WOOD OR STEEL STUDS 54 

with R=7 batts included 55 

with R=9 batts included 56 
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WALL CODES (Continued) 

CURTAIN WALL, STOREFRONT OR INSULATED PANELS 

with no insulation 57 

with 1'' insulation 56 

with 2" insulation 59 

PORTABLES 

without insulation 57 

with insulation 58 

CONCRETE WALL 

4" or 6" thick, no insulation 61 

with 1" insulation 62 

with 2" insulation 63 

8" thick, no insulation 65 

with 1*' insulation 66 

with 2" insulation 67 



Figure 12 
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PUBLIC SCHOOLS ENEHGy CONSERVATION SERVICE 



mai MANAGEMENT R£POKTS PS-5 AND PS-8 
J THESL wrs PRWirOO/297TBinfi™OS5rr 

JOHN « PUBLIC BT EFL/SLC 

bArtKtllSlKlcr " ' ib72 SOUTH 1400 EAST 
k5 MAIN SIKLET SALT LAKE ClTlf UT M 
AiUlUdN _NM23'*5 PHCNE 801-i*84-6aitl 



The FOLLOKINS KtNOVATlON COSTS WERE USED TO ESTIMATE CAPITAL COSTS 
The H5)-BC SUKvtT UF MODIFICATIONS 



CAPITAL MoUIFlCATlUN COSTING UNIT COST ptR UNIT 



—KtPLACt tXISTlNB LIGHTING 

tiilH IMHROVtiD FLUOKESCENT SQUARE FOOT j 1,00 

'-i Wilri Nil) TTHL JjTSIEM SQUARE. FOOT I_li0.0 

unMHtH GHAvnt Reliefs square foot $ .05 

~^tAL mmS' — square FOOrOFllNDO^I i — ^60 



HtOUCt (iLASS AREA (REPLACE WITH INSULftTED PANEL) 



!^ PKt-m& SCHOOL - " SQUARE FOOT OF WiNDO* ilQ^ 
PySI-«AK bCHOoL SQUaHE FOOT OF WINDOW $ 4,25 



— DOUBLE GLAiE^'dNOOMr 

y PKt-i"it5 SCHOOL SQUARE FOOT OF WINDOW $ p.eS 

PJbl-KAR School SGUaRE foot of window j 8,1|5 



iNCKtrtbt KOOF INSULATION METHODS) 

j,; I. bLUi» WOOL INTO ATTIC SQyARE FOOT OF ROOF $ ,00 + $ .02/R 

2, bATTS AoOve EXIST CEILS SQuARt FOOT OF ROOFTrOoTs VoS/R 

\>\ li HlblD IiibULAllON»KtHOOF SQuARE FOCI OF ROOF $ ,75 + i .12/R 

jj SubHENu CElLlNi, + UATTS SQUARE FOOT OF ROOF__$ ,00 + S .12/R 

0 HADIAUW bETliwCK BT THEWSTAT BOILER SET $ 3o0.00 

-ADO AlKbTbTEH btTDACR ' AIR' HANDLING"UNIT $~3o0,00 

tLlMINAlE MULTUONE OVERLAP AlR HANDLING UNIT $ il25,00 



KtPLACt AbSOHplION CHILLERS 

WilH CtlJIKll-UoAL UiUlb ^ TON OF COOLING I 18^.00 

INSTALL bLFARAlE UOMEbTIC 

Hur WATER htAltRS STUDENT $ 1,00 



iHSULL MOiJULaR bOILLRS BOILLR INPUT MflH 5 lfa,85 



-MOUIFT Pl/MPS FUK bEQULNCW - ' 

OK VAKlAOLL bpLEU OPERATION BUlLER BET jiiaob.OO 

■•^••"K i»l«HING-POVL ■• SGUARETOOT-OF POOL-SURrACr""T~r,ilO 



Hs-ec HbEcs ma of modificmUons for sakpi-e district soo i/AV.'!. 



I 1 £,£„Ef^TART AREA ^790C, SQUARE FEET 

'l ESTIMATED ESTIMATED ANNUAL SAVINGS PaTOFF PERIOD AT FUEL ESCALATION OF 

■"CAPITAL' TOtAi: "ELECTRlClfT HEATING FUEL OrPEfiCEfT 10. PERCENT 20. PERCENT 



HgUIFKATlON CObT DOLLARS DOLLARS RWh OOLLaRS UNITS PAYG BOtiD PAVG BO.ND PAtO BONO 

KtOUCE USHTlhO bl. PCT _$ 36^. $ _ i*60, _ li»365^ _ -911 -227; ^ _ 

_.„_,^ 

KcPLAU Mm ,^ , , a c 0 fl <, K n 7 n 
».1IH .b *SF HID-TTPE S '♦2C0._J__J6B_._J__ J08,__,22130,_$ ji'^O, "l^"' .IdJJi! ?.L.J.<.L 



KOOF INbULATlON (METHOD J) , c- « ic 7 iA 7 

INCKtAbE 8T K:n.l $ 8517. $ 102. i _ 0._ __ 0 . $ 1 02. 255.__i3.6__**l* _28.8___.15.7 __18.7_ 



btT UAI blATS AT 65. $ 9, $ 0, 0, J 9. 23. 

-btT N'HiHT STATS AT 55, " $ o;" Or i '1037 

WRGINAL HK/DAT-RtG bES $ 78. $ (2. I93I. S lb, i^O.^ 



♦♦♦M»»*MM»»M**M»M»**M*M****M»****M*****M****«»GTMNASIUM (l9/i)*MM*»***»*»**»«t.«***M»*«»*»*»***»»»»*m*»*«**»*»*«»» 

-KEDUCL' LIGHTING "Z, PCT $ — 23.-5 ~29. 909." ^"H.' 

KtPLACt LIGHTING . .., — rs-f, To — iT 

- 1.2 «SF Hiu-TYPE $"-58fl()r~r~557;~S 69"*. 21687. $ -137. .31*3. 7,5 10.9 6.2 B.U 

btl 'okf bTATb AT 65, $ 13. J 0, 0. i 13. ^2. 



b£T Niwr STATb AT 5b, $ 60. $ 0. 0. J 60, ii^9. 

•MARGINAL HR/DAT-REG b£S r-'"l57, -j-135; l|22l.""l ~"55." ^ 

♦MM.fMM»M«m*MM MMM»MM »m»»«MM» M»M**»**G £NERAL AREA (1966)* *M*n**M»*»m«t**»M»«*«MMM*MMMM»>» M_»mmj_ 

KtOUCt GuAbS BT 50. PCT I blOC J 31*6, $ 0. 0. $ 346, 865. l"*.? 25,7 9.5 13,3 7.5 10,0 
~ -20279,9998 S.^OO" ~~,'Q6:33 37900. 00O5 ~ 



I^OUbutOuAZE MNuOi»5 __$202BO. i 322. 1 0, 0. l _ 322, B£6._62^m*_20,8 J^^^^^^ 

KUOF INbUUTlUN (I'lEThOO i) \c 9 .0 r 

iHCKtAbE By K: 9,0 . J 67bi*0. ' 0« 0 , S 7t3. 1856. 91,0 L^,l2___29_.6 16.Z_19.1_ 

btT ubH( bTATb A' 5b. I 1027, $ 0, 0, i 1027. 2566, J 

U-^-MAKeiiiAL Hli/UAT-RLG buS 5— 381;-$ '"3'J9, l()§i77""J"'~"32; 79, 

!] »»,»»»«m*m****»*»*»m*mm*mm*m*»*»*»*»***»*»««*»»mPLANT SUMHARTMM»M*»»t****«*****»*M^^ 

itPAKAlt HATEh HEATEKS I "tOO. $ Ifllb. I 0, 0, I 1016. 25^0. .7 .f* .7 *T 



tlECTRICnr hH AT $ ,032 
■pAT5THAr-AS-TOU-5O7lNANCINGTR0r0p£R]mNG7UNDr" 



-^-Lv^^^.^i^iy'l^^.J^^^.'^^^ SALE OF 20-_yEARjONOS AT 6.0 PER cENT 
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ERIC 



♦» PS-a SELF-HELP aUDiT PROGRAM ♦* 



PLANT NAMt ELEMEUTARy K-0 



STAlL'lO," buO' ~ 1 

DlSIKiCT SAMPLE DISTRICT 



AKEA tyyOO, bUUARE FEET 1976/1977 ENROLLMENT 400, 



j u CURING "19 /b/197r PORTIONS OF THIS SCHoOL WERE USEO FOR THE" 

bCHOOL UrtY PLUS 



... . N I GH rs ' PER WEEK7 F0R"9r l^KS/SUMKER 

i 

I- 

„t *iti*t*^***.*^^44'**iti*********E^Ef<Qy SAVIh6S**********#**»****t*»**^# 
FUR fHiS SCHOOL ♦PSECS* ESTIMATES THAT ENERGY USE REDUCTIONS OF 



^D'PER CENT iN'ELEcTRIClTY" 

:=.' 21, b PEK CENT In OTh^R FUELS 



ARE PObSIDLE"\inhOUT CHANGING EDUCATIONAL OR COMMUNITY USE AtVO^ 
WITH LlllLE OK No mODIHuhAL kxPendITuRE 



ACTUAL USc; ~ GUIDELINE ESTTOtEtT 

1976/1977 1976/1977 SAVINGS 



Bb FUEL" OIL" * GALLONS 3D009. 2Z5^(\. fa'+bgT 

$ 2568, 

-fcLEClKiClTT KWH 19250O; 247679, ~ — 07 

$ 0. 

lUTAL tSUMATEO SAVINGS 5 " 2588, 



IMLSL EbUMAT£.S a^E fciASEO UPON A COMPARISON 0F_THIS PLANT_WITH_ 

The HStCS COMkuTlk MOuE'lTOJUSTEo' FOR LO'CAfiON and" GENERAL USE, 
Ui^USUAL ULSI6N FE^TUKES MAY INVALIDATE THESE FINUINGS, 



<»MM»M»»«»»»MM*MMM«»MM»»»»n»*»P58B SElF-AUD IT C RITERIA PPR ELEMENTARY K-6 

LIGHTING H n T 1 N e SYSTEM COOLING S Y S T E H i> 

, LAIJS/SQ FT S£t- iPACE_MERATURE 5YST EW HOURS P£ R WEEK . PACE_ HOURS j! 

SiPACriTPt IN U^E HEAt ON HEGUUR Vl SETBACK ON REGULAR OnHTBACK TEM'PERATUHE PER WEFK 

ACTUAl. PSECS NOTt ACTUAL PSEC5 ACTUAL pSEcS ACTUAL PSECS ACTUAL PSECS ACTUAL PSLCS ACTUaL PSECS 

AUDIIOKIUH 



OYhNASiUM 



COKKIUOKS 



2.9 




2 


6B,F 65,F 


65.F 5b,F 




119. 




2,9 


2.6 


2 


6S.F 65.F 


65.F 5S),F 


1*9, 


119. 





in 


1,7- 




bB,F~18,r 


~b5;F 55, h 


39, 


■ 12V, 






1.0 


I 


66.F 60,F 


65.F 5b.F 


39, 


129, 





♦♦♦♦♦•♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦M»»Mn*MM»MMt»M*M**t*NOTES TO TABLEMM*tM****»****«***M*M«***M*****«M********»****M«»» Y 



AIRITSTEH "OPERATING CONDITIOfjS' 



hWUNG! my 0« MIXED AIR TEMPERATURE 60F 

-"SUPPLY- air: SPtCIAL'USE SPACES"~l",rCFH7SrFT 
UNIT GENERAL AREAS 1.2 CFM/SQ FT 

FKeSH AIKI SPECIAL USE SPhCES _AS REPORTED 

" UNIT GENEi^Al A1<£a5 " 7,5^CFM/PUPIL' 

UtFlNITlONS OF f£KMS USED 



m = Occupied conditions, so-called day setting, 

btruACK : UhUCCuPIEU CONOITIONS, NIGHT SETTING. 



mt 2;" SYSTEM'PUT'ONllGHTlETTlNrFROrEND'OF DAILYIJSE'T^ 1\ 

blART OF gp ON NEXT DAT OF USE. OUTSIDE DAMPERS H 

W bUKiNG THIS PERIOD. SETBACK MAY BEGIN AS EARLY iii 

AS 2P« If experimentation INDiCAlES ADEQUATE d'UILO- ^^-i 
m HtAl KETtNIIUN, 



_ ^ P ■ 



446 



4 



«»»»«<i»»»»»»»»»»»»»»»»»»»<i»M£CHANl CAL SYST£M»»»»*»**»»»************»*»»* 

This btcnoH contains suggestions fo^^' reuucing energy wastage 

^^^J^^ MAlNTeNANCE_At>»U OPERATIONS OF^jHE J^ECHANICAW PLANT, 

CwST "AiJ0"t»^E»<Gf SAVlNii'S VKOFILeS FOR sOMt OF THESE SUGGESTIONS 
CAN bfc FOUND IN pb-bC TAliUE OF MODIFICATIONS. 

UOrUtK- GKOUP"gl 

USE HOUKS KI3TU EFFICIENCY BAS E Y£AR MQURS 

UET pMl NEtT'Bl" RATI Ng AC TOaC~ gU f DE ACTUAL GUI DE 
BOILER ttl Oh* SUPPLY 50^0, 0. 80. 6'+80. 33^0. 
^30i>f!l_f2 UhW SUPPLT 5020 , 0 . 80^ £j'+8q_, 1038. 

MtASUKt ANj AUvJUSr COMbUSTlON FOR MAXjMUM EFFICIENCY* AFTER AD- 
^^USL-^tnl _tFF IC 1 >KC Y OF EACH BO IUeR SHqULU APPROACH GU I DEL I NE . .. 

dOILtrtb USED FOR SPACE HEATING AND DOm HOT WATER- 

FIRE LEAD BOILER 'ONLY" DURINGTOCCUPIEDHOURS^Vj INTER "AND 

SUMHt^ ANU UURIJ^O HtATING SEASON WHEN OVERNIGHT TEMPERA- 
]^ fjtLOx HOF ARE ii-XPECTEu. Se.T UOKESTIC HOT WATER_ _ 
TL'Mr'tnATUKt AT HSF* BOOST aS RE\,UIHEU. SEE TABLE OF 
►.OUiFlCATlONS FUK SEPARATE HOT W/^TEH HEATERS. 

F1K£ FIRST bACK-UP QOILER ONLY WjiEN LOAD IS TOO GREAT TOR" 

LtAu bOlLLK ALONE, IHIS WlLL PRybALlLY OCCUR qELOW 32F IN 
Tut HcATiKo SEASOI^, 



ALL tJwlLEKS GtwtRAL SUGGESTIONS" 

l.*"T£ST AND ADoUST COMBUSTlOir EFFICIENCY "ANfJUALLTT" 

ii« CLEAN* REPAIR AND ADJUST BOIlERS ANNUALLY, 
^» CLEAN* REPAIR AND ADJUST AUXxLlARlES_ ANNUALLY. 



Fb-aC KbhCS SUKVtY OF MODIF1CA_IIONS_fOR S ANpLE D ISTRICT SOO 6/29/78 

bgi Hi(jH SCHOOL AREA 15bg56, SQUARE PEEt""]; 

I 

ESTIMATED^ E S T 1 H A T E D A H N m SAVING S PAYOFF PERIOD aT FUEL ESCALATION OF [ 

CaPIIaL' TOTAL'"" ' EUCTRlClTr "HLATIfiGW O.'PEKCEtt' To,"PEl^CEin 20. PERCENT • 
'lOUl'-'lWiiON CObf U0LLAK5 OOLURS KWH DOLLARS UNITS PATg BOUD PATG BOIiQ PAY6 BONO \, 

KtHLAtL Mm 

m ,t» XSh HIU-TYPe: i_5D_0.__l_J61,.j_ 2C3. 6331) . i •■jg, 'm, 2'»i9j_ 3.3 1 3.1 17.6 9,8 IZ.IJ I 

HyOI- lUbULAlION (METHOD 1) f« 

liilHtMbL BT H: a."* . 0, _ ..0._i ^1.2, 2?.,._ 12.3 Jl..'! 6j5J2.0 6.6 9,1 j! 

Ill 

btT M slrtTb Al bb, S 5, $ Q, 0. I 5, 12, 

■SdT HIOHT STA1S aT 6D. ^i~~"l6r" $ 0, U,""!" 16", n", " — [| 

M«HGiHAL Hh/0AT-HL6 SLS ^5. 10?9. _ 1 ^ 0, 0, 



HtDUCE LI0HTIIj5 POT $~""280ri -jBJ.^^iroiBrT""-/^; ^1617 

OK 

KtPLACL LlGririllli ,| 

m 1,2 hSF HiD-TTPE ^i-"92oor~i~"2B0r"r~353; — iioiV.nr~=72'; — =T8iT~32Xi7;3 — i^-;r^u n;i~i3;8 — \i 

KuOF lNbULATJo,< mhifjQ 3) P; 

■ IhCHtAbE \i) K: 9.0 i'ibB25." IBL^S^' O." 07~'$~181^ Mi, nVfTim "23T9~29;3 16,0^ 18.9 ^^"l 

StT am bTAb Al ^0. 5„1^^1_*__. 0. i 126_.^ J14. j l 

MARGINAL m/WHlQ SLS $ 69. i 69, 2150. $ 0, 0. f 
•♦♦MH*M»»H^M»***M*tH****«**»**H***»V*ii»***iV*Ti*FI^^ 



IV 



btAt" winuO'as J — 31 i— $ — 1 r-j — 0 n — i; n~5r.^-9i7^ — vf^r^^ — tv^^^ — 

IM 

KLOUCE GLASS UT 50, PCT $ 110. $ 7. i 0, 0. $ 7, 16. l6.8 29,3 lo,3 i^^A 8,1 10,5 t- 



t7 



•♦Jy.^ooo a.itsoo ,0032 lesoo.oooo I" 

X 

■mu GLAZE WINDOWS $- - J "■'■ 6, -$ Qi' """" ' Oi ^"""1] 15^^ — 71,8~»''** 22,0''2T,3 15,0"17,9 ""j' 

MAKGlHAL HH/DAr-RW StS S^l"^* * l^^, 34o7. t 0. 0. C 

m*H*******t*mmmmmmHUi**HUiiUHm^*S\]'i^lR/lOC'^tR (1960)int<,»*«**»*»*»**iM**»#»*»»M*»»*****M»»Mf»»M»M»«»*» *^ || 

^ ^ M 

" ■ ' |H 

StALlM'S i 96. } 6. S 0. 0. S 6, 15, l6.i( 28,5 10,2 8,0 10,1) » 

rt 

HEDUCE eLAsnr'sorf CT — $~ ■31(0;""$ 36r- 1 — ■ or rri~'ir, ^r, — T,T-tB7T- — t^o-iott — 5',8~«,ir^ll 



l3b2,U000 8,4505 ,m 1^652.0000 



WUBU 61A^E «INoO«S $ 1352. $ l^, $ 0. 0. $ l^, fii*, 1*0,2 70,1 16.9 21.6 1?,1 l'J.9 



100FlNbU.ATlur(SETnOS~3T " ~ ~ ~ 

iNCKtAbt by K: 9.0 S «290. $ lit2. $ 0. 0. i 142. 356. 58.2 »»»♦ 20.1 25.3 13,9 16,8 

-KAOiATion SETBACK " j^^cuv'-T — (in — ?; 0". i" 63'*: iBBri n) ;^ to >^ i 

it 

btT tn>jH1 i>TATb a1 60. S 96 • t 0. 0, i 96, 239. ( 

MARGINAL HK/OAK-RLG bES J 51, $ 51, I59I. $ 0, 0, i 



KtHLACt UiiHTiiJij }- 
_ «llh _,ti wbF FLUOHtSNT 2000._!_lit.l._.$_l78,, 5555. s .-J^. -ii. 1'».2 24.7 9.2.....13j.O 7^3__J,8 ^> 

KAOIAUOU SETbACK S 300. $ 0. i 0. 0. $ 24. 60. .0 ,0 .0 .0 ,0 .1 



lit 

I' 



""^.dT'MGHT STAli aV60. ' ~i itrT~" 0,"' "1, $ C il. 

MARGINAL HK/DAT-kt6 StS $ 23, 5 23, 7l8, i 0. 0. _j« 

"~ ~ ■" 

^^^ii^u*mt*^mimmmmmi*^^'^U^^m1^$**mH****im<:jQ SHOP (1926)»M*»*MMM***MM*M*M***»***«*M»*M*»MM»»**M*M»* t. 



btAL riiMwS $ m. $ 12. 10, 0, $ 12. 29. 15,6 27,3 9.9 13,8 7,6 10,2 

n 

htDucE GLASS bt 50," PCT — i""i568.'~"$ —wr'i 0, o.""! ^f, i"i47"if;3~"5^;7 it;b~2o;'i~ii;3"ii»to Ji 

4238,0999 13,8500 ^ _ ,15g0 gOlQ.OOOO _| 

btT UAT blATS Ar 68, I 10, $ 0, 0. i 10, 26, ' I 

t 

•• ; H, 

-btrT^ICHrSTATS'AT 5?-— 'J 3471'""^i OTl % ^6^ ~t 
NAfiGiNrtL HK/DAr-REG bES $ 98. $ 1260, S 58^ 



4r»MM«M*«Ml»4>4»MM*M«*MM**4<mfMM*««Ul<M«M*t*METAL SHQP (l926!*****»*****M****MM*»MM»imM*»»*»t**M»»»«**MmM 

i 

btAL «iW i 164, $ 12, $ 0, 0, $ 12, 29, l5,6 27.3 9,9 13,8 7,8 10,2 ^ 

-KtDUCE GLAbS-GT bO,"FCT $~lb68.— f" 4t)7"I O; UTl 467 114, 34,3 59,7 :5^-t\^ 1T;3~14;0" v 

4230.0999 13,8500 ,15oO £040,0000 



1 



bbT UAT blATS k\ 68, $ 10. t 0. G. S 10, 26, 



btTtilGHl'STATS AT bb, " S 3*fr'J T, ur~5 86; ^ - f 

CO ' 

MARGINAL HR/0/,r-RtG b£S $ 98, i 40. I2b0, $ 58. 144, 1 R j' 

tt't ^ 

■■ ^ I 318. $ 13, i 0« 0. J: i3. 32, 24,7 43,0 13.0 17.5 ' 9,? iMx 



JMA^SS bT 50. PCT S U 26. $ 79. $ Q. 0. $ 79. 193. 1^.2 Zk,^ 9.3 13.1 7. f 9.6 

ti.WOO ,1593 332e.0000 

WlOiJiElafiDOWl' rW8.~l 7t, $ T, 0. $ K IBS). 60.6 im* l^Wf YnTlVf 

>.li£i^*IiJ^J...!>?L $ 16. i 0 . 0. } 1 6. itOj ■ 

b£T uim STAlb AT W, $ 56, $ 0. 0. $ 56. m, 

-mmu\n\mmvr^ $— i^gri — eD.~~7tr9iimoT. 272"; 

_*!!**-***!********* ************************** * *****»*******KITCH E N (1960)' |,' 

J'^^!)^^! ^1-J!A'._1__AJ h h U. 25.1^ H.tt 13.3 17. 8 9,9 12^ 

KtOUCt CLASS tr. 50. PCT $ '♦08, $ 28. $ 0. 0. $ 28. 70. l<^,i 25.5 9.5 13.3 7.5 9.9 g 

_ i522,tiooo^ i;mr~ — "-^x^^i 



J'£¥„^^L*EI^^!L___LL^.^2l_? 2^' $ 0' O^S 265 65, 62.5 20. 6 26,0 l^ S 17,1 

btT W ilATS AT 68, $ 5. $ 0. 0. $ 5. 12. 

itTNiGHnTATrAT'ss: ^$~—ib;~i — c; 071 — If, w, 



_hrt_K61«Al. hK/DA1-Ht6 SES $ 1*1, $ 19, 5fll. j 25, 63. 



... ♦♦♦♦♦^♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦GENERAL AREA (l926)M»*Mt********M*M*M»0***»»t*****»******»««»»***MM 

■™ UAMPtK GKAVITT KELIEFS 1 2616. - $ -1116. $' 0. UrTm, 10361. .^71 76 "171 .5 ■ l.l"" 

"~-btSnniViJO),-S J--Zl79r-r--l59r"S 07 07-r~r5V^ 396. i S.b Z7,J 97r-n7B 77ri07Z — C 



-itAt-*lf<aoiS $-2179.-- r-3lT.-T; O'l 0.-3"31T7 "793^ 7;r-13-i6 9.TI 572-"7;2 — ^.^i 

r 

■HtPUClL GLASS br 50. HCT $21171. j 618^J 0. 0. $ 616. 1515. 1^,1 59,7 15.6 20.1 11.3J*.0 J 

mn,m 13.8500 ,0781 52920.0000 f 



lO0K-inblrt:ATlur(^ETH0tr-ir 



IliC« BY H; 2,1 $ li27. $ 92. $ 0. 0. $ 92, 229, 12.3 21.1 8.1 12,0 6,8 9.1 

■•- btTUAIblATUl oa, $ 97. $ C. — 'O.-i- 97; 212. " — 

StT NlGHf STATb AT 60. S 690, SO. 0, $ 690, 1721, fj- 

-■ ■■ - ^ . _ _.. _ . J4[ 

■ H» ■■ . J 305/ J 3C5^ 95^2. i 0, 0. ^ P! 

h 



7^»tj«'Noo*s. . K ■ ■ i ' 23ai, J 977-5— 07 ori — 977-^ — ^ifir-^*nT~i370 — rnm7Tr— s;7-ia,r-!; 



KtDUCE SlASS bT 50. PCT i HW. $ 594. s Q, p, $ 59t. m, 1^2 2H.8 9.3 13.1 7 > 9,8 J 
JJbib.OW e.WOO ,0B17 48580.0000 



HUOF llibUUTlOH (H£THOO_^) 

Ii<KWbt BrK:"9.'f $343^1, $ 392. $ 0. 0. $ o92, 96on7.r^** 23^^973 i6j~l8;9~ 



I 



btT W iUTS Al W, $ 92, $ 0, D, $ 92, 23o, 



btT NltHl STAIb AT 5b. $ 1220. $ 0, 0, $ 1220, 3050, 

■WJRWflK/OAfRErSES r-%70,-i~l|25r~T336571 ^2^ 

»»mMm**»*»*»»**M»»»M**M»******«*'/*Mi»*f*MM*tGENERAL AREA (l97iH»*«***********n**MM*»*«*t*n»***»i*»«M*m»******M» 



itALwiW $ W2, $ 18. JO, 0. $ 18, % 2^7 '♦S.O 13.0 17.5 9,7 12,'» 



Wt OUbS br &0. PcT $ 1530. J 108, $ 0, 0. $ 108. 269, l't.2 2i|,B 9.3 13,1 7,1 9,8 



h 

^1 



mim 8;ii5or~"" ~:d^$5 rroro^oooo — f 

KuCF INbULAlIWJ (METHOD 3) P 
RKtAbL6TK: 9,0 $ 96 01, i 112. SO, Q , $ 11 2, 280. S 7,6 ♦♦♦♦ 2 3i^9 29,3 16,0_l8,_9_ 



1^^ 



btT JAT bTATS AT 66. $ 20. $ 0, 0, $ 20. 19. 

'5En-i6Hr STATS at'ss,- ' J— 25orT~ii; fl,"l~26o; 

MhRGKsAL HK/DAy-at6 bES $ 125. S US, 3595, S 10, 24, 



'StFfiHATnATER'Hi;ATEKS~~~5-lD507~r2677,-$^^ (r,'~~l'.'~rZfa7T; W ^—^ — ^7 -j- 



Fuel [thc ano units are m oil gallons at j ,100 

tLECTHICny K/yH AT J .032 



PaTG : HaT A!> I^U GO FINANCING FROM OPERATING FUNDS 
■BOND : FUraS-OBTAlNEO THROUGH SALE OF ZO-TEAR BONDS WpERW 



■I ■ 



** PS-e SELF-HELP aUDiT PROGRAM 



PLANT NAMt HIGH SCHQqL 9^ l2 

_ _ ^TaIL' iD/~ ' boo " bOl 

QlSTKiCT SAMPLE DISTRICT 

AKEA lSoyb6# bOUAKE FEET 1976/1977 ENROLLMENT 1050, 

" TrURINGT 1976/1977 PORTIONS~OF "THIS~S^:HoDL WCREUSEd' F'Ok'TRe 
bCHOWL UmT PLUb 

~~ 5". N 1 ohts ' p£R "wEtTK; or~^veekenD'"acT" iVl T iesryot^'sV~viKs7sVim^ 

f-UR Ihib bCHOoL ★FSECS* ESTIMATES THAT ENERGY USE REDUCTIONS OF 

~— 35;2" PEK CENT 1n"ELEcTRXCITY " 

iig.y PErt CENT IN OThtR FUELS 

— ARE">'05ii>Ib-uE ■ w'iThOUT CHANGING £DUcATloNAL~ OR "COMMUnITY"USE~ AND " 
WITH HlfLE OH NO ADDiTlOHAL tXPLNplTuKE 

^^cxuAL USe~- GUIDELINE ^ESnMATet* 

: 7b/ 1977 i97&/1977 SAVINGS 

— Hi» FUtL OIL GALLONS 92690, " ^ —65162. 27728" 

$ 11091. 

— -LLEC imCllY KWt^ 72bf300^i ^♦706Q^ 255196T" 

S B166. 

— lOTAt-LbllMATED- SAVINGS [ ~" ■5"192577~ 

THESE E^bliMATtS ARE BASEO UPON A COMPARISON OF THIS PLANT V^ITH 
— '- ImE HSLCS COMPUTER MODEL "AD^JUSTED' FOR LOCATION "ANu 'GEnERaL USE.'"~ 
UixUSUAL UtSIGH FEATUHtS MAY INVALIDATE THESE FINDINGS, 



«M«M*«M«MM*«M*«M***MMI«MMt«M«PSdB SELF-AUCIT CRITERI /; FQR HIGH SCHOOL 9"12*MM**M»MMM*M«MM»MM «»»m»«*M _^ 



LIGHT I lU HEATIfJG STSTEM CoOLHG S Y S T E M i; 

•*ATfVSQFT SEt SPACE JiPERATuRE STSTEK HOURS PER WEEK SPACE __,„. HOURS \> 

"SHACrm "HE«T~N KEGULaR Wsu'm ON RiWlJ ON SETBACK TEMPERATURE PER WEEK |; 

ACTUAL FSECS NOTE ACTUAL PSECS ACTUAL pSEcS ACTUAL PSECS ACTUAL PSfCS ACTUAL PSECS ACTUftL PSECS L 

_| l 

'ic 



AUDllOKiUH 




70.F 65.F 65,F bO,F 


39. 


129, 








1.7 1.2 

Alt 


65. F 65. F 65. F 60 F 

wj|i v^ir Uwir uw|i 




111. 




!>' 
iic 

h 

J' 


Tiao" HOUSE 


i.r 


"65.F 65,F "(i.F 6D,r" 


51*. 


" 111. 






SHOAtK/LyCKEH 


.8 ,8 


70.F 70.F 65,F 60,F 


5"*. 


111. 




i" 

_ . .J* 




19 1 c) 


7(1. F 70. F ftS F 60 F 


54. 


111. 


• 


E 

■ t 


"iiQODbhUP" 


—Z,^ 2,3 2 


-"70.F"'"63.F"~'65".r""55,F 




"~1^1". 







MlTal shop 


2.8 2,8 2 


70.F 68.F 6S.F 55,F 


11. 


12", 






/ ATI 1 ' U J . 


0|4 Old 2 


/U*r 0°ir 03|^ DO,r 


42. 


126, 




^. .■■ 








■■ 11*. 


121: 




V; 




iii ill 


iy,r 0*^1" vJif uw,i 


11. 


121, 






COKKIUUKS 


1.1 1.0 


70. F 60.F 65,F 6fl,F 


11. 


121, 




!»: 

r 

li. 

■ J 


genekhl mm' 


•^■•"1.6 "1.6 T~ 


-70.F — 69.F^65.r-55,F 


11. ■ 


— m', 




.41 
1. . 


CCKKIUOKS 


1.6 1.0 2 


70.F 60.F 65.F 5S,F 


11. 


121, 




Al 

»■ 


(JthEKrtL AKEA m 


2.0 2.0 2 


70.F 68.F 65.F 5b,F 


11. 


121, 


76,F 


. . 1 


■""■"COKRIUOKS 


--•2,0--1.0"~ l~ 


--70.F"-"60ir"65,F"55,F 


11, 


121. 


■■ 7B,f ■ ■ - 


IIO",' > 



M*»t4mm*«M»*»*M*»u«*M»*M**»*M*»*«***«*n**_**»**N0TE5j£TftHLE ****«*****»********^^ i« 

NuTt 2. STSTEK PUT ON NKjHT SETTInG FrOM END OF DAjLT USE TO ' h 
iTAHI hARH UP ON NEXT DAT oF USE, OUTSlOE DAMPERS J. 

~~ Smut dUHlKG IHIS PERlUU,""SET|iftCK I'i't'hBWi AS EARLY ' % 
Ab 2Ph IF EXHLKIi'iLNlAllON INDICATES ADEQUATE BUILD- 
ING HlAI HEILHIIUN, '. . — 



SHUT COOLING StSltM OFF DURINq UNOCCUPIED hOUHS, MAKE .„,_p. 

MAXIiW USE OF FKLE COOHhG By RUNNING AIR SYSTEM blTH ^ 

— cHiLLj-fiS OFF. " 

. AlR bYSIcM OPtKATiW C0NUIT10N5 1^ 7 

)U h£AI1NG; SOpHLT OH MXED AlK TEHpERATURt bOp 

''^^^(-::^-<:^Jm^ AIH; SPECIAL USE SPhCES 1.5 CFM/Sa FT ; '^^^ 

teisiiiffitSH: AiHi-' specUl^use: 5PACL5 a 5::;repoht Ei):. : ■ m^::::..:;: 



r . 

p ■ ■■ 

"i" ... 



■ ■ . ■ . ■ ■ .. . . UNIT GE NERAL AHEAS 7,5 CFM/PUPIL 

COWLXNG: bUpPLY OR MIXED AlK TEMPERATURE 60F 
SUPPLY AlK Ab FOR HEATiNG 

FrttbH air; s pecial use space s 33 PERCENT 

UNIT GENERAL AREAS 7.5 CFM/PUPIL 

UfcFlNniONS OF lEKMS USED 



Kfec* = Occupied conditions, so-called day setting. 

StTOACK = UNOC CUPI EU C OND I T I ONS ^ NIGHT SETTi N6 . 



ERIC 



«4i«4i«4i4i««*;^«i((4i4i4>4i*i^)$c«««^«««M£CHANICAL 



IrtIS btCUON CUNTAlNi* SUO^iESTlONS FOR REDUCING ENERGY WASTAGE 

ij^ ItiL MAliHENANCt ANU_0HERATI0NS OF jME MECHANICAL PLANT, 

COSf 'ANu'tViEKof SAVIf>iOS"HrtbFILEb''iFOR s'OMt OF' THES£ SUGGESTIONS 



CAN lit euUf^O IN pS-tSC TAtiLE OF MODIFICATIONS. 
— I ttK-CiKUUp- y X 



USE HUUKb KOTU EFFICIENCY BASE Y£AR_H0UR5_ 

_ DtrERMlwEu'-BY KATlNe "ACTUAL GUIDE ■~ ACTUal' GUID^" 
BOlLtK HI Uh« SUPPLY ifl65. 0. 80. 592B. 3330. 
BOJILLK fl^ Uh<<_SUPPLt mtib, 0, 80. __b92^ lp38.._ 

hiiASUKt aNu AUJUST COHiiUSnON FOH NlAXiMUM EFFICIENCY r AFTER AO- 
OUSl-iLiO EFFICIENCY OF EACH BOILER SHuULU APPROACH GUIDELINE, 



bOILLKb USED FUM SPACE HEATING AND DOm HOT WATER- 



FIKE LEAD BOILER ONLY DURING"OCCuPIED "HOURS wI'NTeR' Al30 
SUt%itR ANU UUKINti HEATING SEASON WHEN OVERNIGHT TEMPERA- 
TOMuS tJEuOW HOF ARE EXPEcTEu. S^T OONiESTiC HOT WATER _ 
Tti-if-tKATuKE AT 115Ff bOOST AS REqUIKEU. SEE TABLE'OF™ 
|V.UUiHCA[10,MS FOR SEPARATE HOT WaTER HEATERS, 



>*I«E FIRST BACK-UP BOILER ONLY WHEN LOAD ' IS' TOO GREAT' FOR" 
i-LAu bOlLER ALONE. IHIS WILL PRuBAoLY OCCUR BELOW 32F IN 
IHL MtATl.vjo SEASON, 



AuL bOlUERS GEcjERAL SUCjGESTlONS- 

X. TEST AT-JD ADJUST COHuUSTlON EfFICIENCY' AUNUALLT," 

CLEAM repair and AOJUliT DOIlERS ANNUALLY, 
0. CLEAN» RlPAXH ANu ADJUST AUXILIARIES ANNUaLLJY, 



CcNTKAL PLANT CHILLERS- 



OPERATE CHILLERS ONLY DURING" HOURS op- PROGRAM'WrWHEf^} 
COULiNG iS REOUIKED. MAKE MaXIMjM USE Or FREE COOLING BY 

USINC OUTbluc AIR WITHOUT ChILLEhS WHEN£VER_P_pSSl5LEj_ 

CLEaNr'AuJUST Aliu" REPaIR^CHILLERs AHnUaLUY. 



ERIC 



1-Q 



PSECS SUHWAHY REPORT ON ENErSY CONSERVATION FOR 



DISTRICT Name sample qistRicT 

jlSTRlCT ADDRESS 125 >^A|N_ST1EET 



ENERGY MANAGER JOHN Q pUBLiC 
"STATE" 'lOlI 50(j 



NY I23f5 



IJIilHlCT OATa 1976/1977 



0, CLS IJ-D 5685. HT6 D'O 



PLANt 



GRADES AREA 



UEMtMAia 
HIGH bCHOOL 



H '♦7900. 
9-12 1569bb. 



TIBIALS* PLANTS ( 2) 



ELECTRIC ENERGY 1976/1977 



FUEL ENERGY 1976/1977 



hOTU/SQ FT/YEAR SAVINGS 
ACTUAL 6UI0EL SAVING Pel DOLLARS 

""i3;7F'i7,65 roo"ir"i or 

J.5 . 7_8 10, 23 .5 , 55_35j_ J_ J166 

i B166, I 



KBTU/Sa FT/YEAR SAVINGS 
ACTUAL GUIDEL SAVING PCT DOLLARS 



9t.29 73,96 20,33 22. 5 2588," 
..85, 8l__60 ,_20__25.62 ^.30 11091 , _ 

J 136.79, 



8/29/78 



TOTAL 
SAVINGS 

~r25887 
J..19257,^ 
$ 21815, 





^ 




■ ' ■ — ■ — .11 • II i 
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. . ■■ B 


1, 



APPENDIX G 



PARTICIPATING AGENCIES 



New York State Energy Research and Development Authority 

- Mel Singer 

New York State Energy Office 

- Brian Henderson 

New York State Education Department - Division of Educational 
Facilities 

- Stan Baltzel 

- David Richards 

New York State Education Department - Office of Educational 
Finance, Management and School Services 

- Richard C. Lessor, Computer Services Coordinator 
Nassau BOCES 

- Dominick J. Mupo, Assistant Superintendent for General 
Services 

- Robert Liguori, Director, Computer Center 
Erie #1 BOCES 

- Delbert H. Repp, Director of Computer Services 
-Wayne Hughes, Planning/instruction Services Division 

School Districts 

- Bedford 

- Brewster 

- Hendrick Hudson 

- Niskayuna 

Educational Facilities Laboratories, Inc. 

- Alan C. Green, Project Administrator 

- John R- Boice, Project Director 

- Joshua A. Burns, Technical Director 

- Steven Bedford, Research Associate 

- Lorna Paisley, Administrative Assistant 

- Nancy London, Intern 
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